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WARNING

HIGH VOLTAGE

is used in the operation of

this equipment.

DEATH ON CONTACT

may result if operating personnel

fail to observe safety precautions.




ARTIFICIAL RESPIRATION

GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don’t take time
to move the victim unless you must. Don’t loosen
clothés, apply stimulants or try to warm the victim.
Start resuscitation! Get air in the lungs! You may
save a life!

2. Place the victim’s body in a prone position, so
that any fluids will drain from the respiratory pas-
sages. The head should be extended and turned
sideward never flexed forward; the chin shouldn’t
sag, since obs‘ruction of the respiratory passages
may occur.

3. Remove any froth or debris from the mouth with
your fingers. Draw the victim’s tongue forward.

4. Begin artificial respiration. Continue it rhyth-
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second timing
is not absolutely essential.

5. When the victim starts breathing, or-when addi-
tional help is available loosen the clothing; remove
it, if it's wet; keep the victim warm. Shock should
receive adequate attention. Don't interrupt the
rhythmical artificial technique for these measures.
Do them only when you have help or when natural
breathing has started.

6. When the victim is breathing, adjust your timing
to assist him. Don’t fight his efforts to breathe. Syn-
chronize your efforts with his. After resuscitation,
keep him lying down until seen by a physician or
until recovery seems certain.

7. Don’t wait for mechanical resuscitation! If an
approved model is available, use it, but, since me-
chanical resuscitators are only slightly more effec-
‘tive than properly performed ‘“push-pull” manual
technique. never delay manual resuscitation for it.

BACK-PRESSURE ARM LIFT METHOD

1. Position of Victim. Place the victim in the-prone
(face-down) position. Bend his elbows; place one
hand upon the other. Turn his face to one side, plac-
ing his cheek upon his hands.

2. Position of Operator. Kneel on your left or right
knee, at the victim’s head, facing him. Your knee

should be at the side of the victim’s head close to his
forearm, your foot should be near his elbow. Kneel
on both knees if you find it more comfortable, with
one knee on each side of the head. Place your hands
on the flat of the victim’s back so that their heels
are just below the lower tip of his shoulder blades.
With the tip of your thumbs touching spread your
fingers downward and outward. (See A)

3. Compression Phase. Rock forward until your
arms are approximately vertical and allow the
weight of the upper part of your body to exert a
slow, steady, even, downward pressure upon your
hands. This forces air out of the lungs. Keep your
elbows straight and press almost directly downward
on the back. (See B)

4. Expansion Phase. Release the pressure, avoid any
finish thrust, and commence to rock backward slow-
ly. Place your arms upon the victim’s arms just
above the elbows, and draw his arms upward and
toward you. Apply just enough lift to feel resistance
and tension at the victim’s shoulders.

Don’t bend your elbows. As you rock backward, the
victim’s arms will be drawn toward you. (The arm
lift expands the chest by pulling on the chest mus-
cles, arching the back and relieving the weight on
the chest.) Drop the arms gently to the ground or
floor. This completes the cycle. (See C and D). Now.
repeat the cycle.

5. Cycle Timing and Rhythm. Repeat the cycle 10
to 12 times per minute. Use a steady uniform rate
of Press, Release, Lift, Release. Longer counts of
about equal length should be given to the “Press”
and “Lift” steps of the compression and expansion
phases. Make the “Release” periods of minimum
duration.

6. Changing Position or Operator.

(a) Remember that you can use either or both
Knees or can shift knees during the procedure, pro-
vided you don’t break the rhythm. Observe how you
rock forward with the back-pressure and backward
with the arm-lift. The rocking motion helps to sus-
tain the rhythm and adds to the ease of operation.

(b) If you tire and another person is available,
you can “take turns.” Be careful not to break the
rhythm in changing. Move to one side and let your
replacement come in from the other side. Your re-
placement begins the “Press-Release” after one of
the “Lift-Release” phases, as you move away.
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Figure 1. 'Signal Generator TS-497B/URR, outside vici.
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CHAPTER 1
INTRODUCTION

Section 1. GENERAL

1. Scope

This manual is published for the information
and gnidance of the personnel to whom this equip-
ment is issued. It includes instructions for the
installation, operation, maintenance, and repair
of Signal Generator TS—497B/URR. In addition
to these instructions there are two appendixes cov-
ering a list of references and an identification table
of parts.

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army equipment and
in performing preventive maintenance.

@. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as pre-
scribed in SR 745-45-5 (Army), Navy Shipping
Guide, Article 18504, and AFR 714 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the
Office of the Chief Signal Officer, as prescribed in
SR 700-45-5.

¢. AF Form 54, Unsatisfactory Report, will be
filled out and forwarded to Commanding General,
Air Materiel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as prescribed in SR
700-45-5 and AFR 65-26.

d. DA AGO Form 11-238, Operator First Ech-
elon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in ac-
cordance with instructions on the back of the form.

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in ac-
cordance with instructions on the back of the form.

/. Use other forms and records as authorized.

Section 1. DESCRIPTION AND DATA

3. Purpose and Use

a. Signal Generator TS497B/URR (fig. 1) is
a portable unit which provides r-f (radio-fre-
quency) test signals over a range of 2 to 400 me
(megacycles) in six bands.

b. The instrument is designed primarily for use
in making the precise measurements required in
the maintenance of radio equipment.

¢. The signal generator provides a sine-wave
a-m (amplitude-modulated) r-f signal. Provision
is made for the use of an external sine-wave gen-
erator having an output between 7 and 10 volts
within the frequency range from 50 to 10,000 cps
(cycles per second). An input jack is provided
for pulse modulation from an external source.
The pulse generator should provide a minimum
of 150 volts peak.

4. Technical Characteristics

Frequency range :

Band A______________ 2 mc to 5 me.
Band Bo_ .. __. 5 me to 13 me.
Band C__.___________ 13 mc to 30 me.
Band D . ____. 30 me to 78 me.
Band E______________. 78 mec to 180 me.
Band Fo_____________ 180 me to 400 me.

Accuracy of frequency cali- =+0.5 percent on all ranges.
brations.

Output impedance_________ Approximately 50 ohms.
Percent modulation (sine O to 30 percent.
wave).
Internal modulation___.__. 400 or 1,000 cps.
External modulation :
Sine wave_.__________ 50 to 10,000 cps, 7 to 10 volts,

rms (root mean square).

Pulse ... _.__._... 150 volts peak minimum.

Input voltage________._._. 117 volts, 50/60 cycles.
‘Power input .. ____..._..... 65 watts




Carrier output— .o ———o——___ Continuously variable 0.1 to  export shipment, the box is bound with two metal
100,000 gv (microvolts) straps.
(59,000 uv when used with
attenuator pad). (At-
tenuator leakage is less 6. Table of Components

than 0.1 uv and the stray

. Re |iros Vol | Unit
field 1s. less tlfan 0.2 pv at Component qui;’»e 4 }I(%g.)tlt D(fr%h Lﬁ?lg)th Yol- Weirllllh A
any point outside the case.) No. (cuft) | (b)
Number of tubes. - ___. 8. -
Number of crystals_______. 2. Signal Generator .
Weighto o oo 57 pounds. TS-497B/URR.___| 1] 11%| 11%4 20% 1.61/54.7
. Cord CG-55B/U____ ) I R I 50 |-.._. .75
5. Packaging Data RF Cable Assembly
. . CG-683/U_______ ) I PR P 50 |-.--.-- .25
. Slgnal' Generator TS—497B/ URR is packaged g o0 o eatorZLl 1l 11 Y ‘3
in a moisture-vaporproof container and packed Setof runningspares.| 1 [_____|.____( ____[.____ 1
in a wooden shipping container. Figure 4 shows Technical manual___| 2 | ____|_____|_____|.___.|_____
a typical equipment packed for export. The
packed equipment weighs approximately 75 Total. L 61 |57

pounds and has a volume of 3.5 cubic feet. For
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Figure 2. Signal Qenerator TS-497B/URR, front view,
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Figure 3. Signal Generator TS-497B/URR, rear view.

7. Description of Signal Generator

@. The signal generator consists of a panel
chassis assembly (fig. 17) contained in a steel case.
The case is equipped with two carrying handles
and four protective feet. The front and rear of
the case are protected by two covers held in place
by spring catches. Steel runners are located in
the bottom of the case to permit easy removal of
the chassis. The a-¢c (alternating-current)
power cord attached to the chassis is accessible
from the front of the generator. When the
equipment is packed for shipping, the plug on the
end of the cord is secured to the front cover by a
clip.

b. All controls and assemblies of the signal
generator are mounted on the front panel. The
guard handles on each side of the front panel (fig.
2) provide means for removing the unit from the
case and also serve as a protecting support for
the meters and controls when the unit is rested
on the front panel for servicing.

274603—53 2

¢. A drum assembly, located to the left of the
power supply chassis on the back of the tromt
panel, contains the carrier oscillator (fig 17).
The assembly consists of an inner and #n ower
drum, each having a cover shield. A groanding
wiper is fastened on the inside of tt+ inne:
shield. Three clamps secure the outer :ii:ld to
the drum.

d. The case is designed so th:t all corponents,
spare parts, and an Allen wrenct: cuse are housed
within the case. A circuit laly ! is located inside
the rear cover of the case.

e. The following component: e supplied with
Signal Generator TS—497B/URR (tig. 2):

(1) Cord CG-55B/U, consisting of a 4-foot
length of Radio Frequency Cable RG-
8A/U terminated with a Radio Fre-
quency Plug UG-21B/U at each end.

(2) RF C(Cable Assembly CG-683/U, con-
sisting of a 4-foot length of Radio Fre-
quency Cable RG-58C/U terminated

9




with Plug Connector UG-536/U at one
end and two binding posts and a 52.5-
ohm termination in a metal housing at
the other end.

(3) An impedance-matching pad, fixed at-
tenuator Z1, which consists of a 50-
ohm resistive network mounted in a cast-
aluminum housing, terminated at the in-
put end with Radio Frequency Plug
UG-21B/U, and at the output end with
Radio Frequency Receptacle UG-58,/U.
It provides an attenuation of 6 db (dec-
ibels).

(4) An Allen wrench set (fig. 3).

10

8. Running Spares

The following running spares (fig. 8) are sup-
plied with each signal generator:

1 lamp, 38 watts, 120 volts, GE #5-6.
3 Lamps LM-27.

5 fuses, 1 ampere, Buss type AGC.
1 tube type 6AQ5.

1 tube type 0A3/VRT5.

1 tube type 5Y3GT.

1 tube type 0C3/VR105.

1 tube type 6AUS.

1 tube type 12AUT.

1 crystal rectifier 1IN21B.

1 tube type 955,
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF SIGNAL GENERATOR TS-497B/URR

9. Uncrating and Unpacking New Equipment

Note. For used or reconditioned equipment, refer to
paragraph 11.

a. General. Signal Generator TS497B/URR
is packed in a wooden box. When new equip-
,ment is received, select a location where the equip-
ment may be unpacked without exposure to dust,
dirt, or excessive moisture. Use tools carefully;
the equipment may be damaged if tools are thrust
into the interior of the shipping container.
b. Step-By-Step Instructions for Uncrating and
Unpacking (fig. 4).
(1) Place the packing case as near the op-
erating position as convenient.
(2) Cut and fold back the steel straps.
(3) Remove the nails with a nail puller. Re-
move the top cover.
(4) Remove the waterproof metal container
and any filler material.
(5) Open the four flaps on the top of the
inner corrugated container.
(6) Remove the equipment from its inner
container and place it on the workbench,
(7) Inspect the equipment for possible dam-
age incurred during shipment.

" Note. Save the original packing cases and
containers.
equipinent is repacked for storage or shipment.

They may be used again when the

10. Inspecting New Equipment

a. Remove the 10 screws that hold the front
panel to the case. Carefully slide the signal gener-
ator out of the case.

b. See that all tubes (except V11) are seated
firmly in their proper sockets on the chassis (fig.
9). Do not check tube V11 which is located within
the carrier oscillator drum shield.

¢. Check the fuses for the proper rating (1
amp.). They are shipped in the fuseholders. The
fuseholder at the upper right-hand corner of the
panel (fig. 5) is for a spare fuse.

d. Rest the signal generator on the guard han-
dles. Check the equipment for broken wires or
loose connections,

e. Reassemble the unit in the case. Check the
operation outlined in paragraph 14. The signal
generator is portable, and may be placed in any
location convenient to the equipment to be tested.

11. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions in paragraph 9 for
uncrating, unpacking, and checking the equip-
ment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to wiring
changes. If wiring changes have been made, note
the changes in this manual, preferably on the
schematic diagram.

c. Inspection and operational checks will be
the same as those outlined for new equipment.
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF SIGNAL GENERATOR T5-497B/URR

9. Uncrating and Unpacking New Equipment

Note. For used or reconditioned equipment, refer to
paragraph 11.

a. General. Signal Generator TS497B/URR
is packed in a wooden box. When new equip-
,ment is received, select a location where the equip-
ment may be unpacked without exposure to dust,
dirt, or excessive moisture. Use tools carefully;
the equipment may be damaged if tools are thrust
into the interior of the shipping container.
b. Step-By-Step Instructions for Uncrating and
Unpacking (fig. 4).
(1) Place the packing case as near the op-
erating position as convenient.
(2) Cut and fold back the steel straps.
(3) Remove the nails with a nail puller. Re-
move the top cover.
(4) Remove the waterproof metal container
and any filler material.
(5) Open the four flaps on the top of the
mner corrugated container.
(6) Remove the equipment from its inner
container and place it on the workbench.
(7) Inspect the equipment for possible dam-
age incurred during shipment.

" Note.
containers.

Save the original packing cases and
They may be used again when the
equipment is repacked for storage or shipment,

10. Inspecting New Equipment

a. Remove the 10 screws that hold the front
panel to the case. Carefully slide the signal gener-
ator out of the case.

b. See that all tubes (except V11) are seated
firmly in their proper sockets on the chassis (fig.
9). Do not check tube V11 which is located within
the carrier oscillator drum shield.

¢. Check the fuses for the proper rating (1
amp.). They are shipped in the fuseholders. The
fuseholder at the upper right-hand corner of the
panel (fig. 5) is for a spare fuse.

d. Rest the signal generator on the guard han-
dles. Check the equipment for broken wires or
loose connections.

e. Reassemble the unit in the case. Check the
operation outlined in paragraph 14. The signal
generator is portable, and may be placed in any
location convenient to the equipment to be tested.

11. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions in paragraph 9 for
uncrating, unpacking, and checking the equip-
ment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to wiring
changes. 1f wiring changes have been made, note
the changes in this manual, preferably on the
schematic diagram.

¢. Inspection and operational checks will be
the same as those outlined for new equipment,




NOTE: FOLLOW PROCEDURE OUTLINED IN STEPS | THROUGH 5 ONLY FOR DOMESTIC SHIPMENTS.
ADD STEPS 7 AND 8 FOR OVERSEAS SHIPMENTS.

6. BOX SHOWN IN STEP 5. !

1. EQUIPMENT WRAPPED WITH
HEAVY KRAFT PAPER SECURED WITH
GUMMED KRAFT TAPE

2. CUSHIONED WITH CORRUGATED

FIBERBOARD PADS.—T’

3 PLACED IN CLOSE-FITTING
FIBERBOARD BOX. ENTIRE
CLOSURE SEALED WITH GUMMED
KRAFT TAPE.

7 WRAP BOX
WITH WATER-

AND SEAL PlIip>
WITH WATER~
PROOF TAPE.
PROOT TATELP

4. BOX PLACED IN MOISTURE -
VAPORPROOF BARRIER

AND HEAT SEALED.——\ 8. PLACE IN WOOD CRATE

\

5 PLACED IN SECOND
CORRUGATED FIBERBOARD /

BOX SEALED WITH GUMMED
KRAFT TAPE.

T™M 1242-5%
Figure 4. Typical packaging for export shipment.
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Figurc 5. Signal Generator TS-497B/URR, front panel.
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Section [I. CONTROLS AND INSTRUMENTS

12. Controls and Instruments and Their Uses

(fig. 5)

Haphazard operation or improper setting of
the controls may cause damage to electronic equip-
ment. For this reason, it is important to know
the function of every control. The actual opera-
tion of the equipment is discussed in paragraphs
14 through 17. The following table lists the con-
trols and instruments of the signal generator and
indicates their functions:

Control or instrument

Funetion

Range knob__._____.___.

Carrier frequency dial. . _

Tuning knob (C12)___...

1“4

Selects desired frequency band
and operates a mask to con-
ceal dial markings on bands
not in wuse. The wvarious
bands are:

Band A: 2 me to § me.

Band B: 5 mc to 13 me.

Band C: 13 me to 30 me.

Band D: 30 mc to 78 me.

Band E: 78 mec to 180 me.

Band F: 180 me to 400 mo.

Indicates carrier frequencies
for each of six frequency
bands. Divisions of carrier
frequency dial are spaced as
follows:

Band A: Every 100 ke
(kilocycles) with num-
bered frequencies in-
dicated at every half mc.

Band B: Every 200 kc
with numbered frequen-
cies indicated at every
me.

Band C: Every 200 ke to
20 me, every 500 ke
from 20 to 30 me, with
numbered frequencies
indicated at every mec.

Band D: Every 1 mc with
numbered frequencies
indicated at every 5 mec.

Band E: Every 2 me with
numbered frequencies
indicated at every 10
me.

Band F: Every 5 mc with
numbered frequencies
indicated at every 10
me.

Selects desired frequency on
carrier frequency dial. When
disengaged from carrier fre-
quency dial, tuning knob can
be reset to read 0. In this

Control instrument

Function

PERCENT MODULA-
TION meter (M2).
PERCENT MOD. knob
(R33).

Modulation selector
switch (82) EXT.
OFF. 400, 1000.

EXT. MOD. jack (J1)___

Pulse input jack (J2)_.___

EXT. PULSE
(83) OFF-ON.

switch

OUTPUT meter (M1)___

MICROVOLTS carrier
output dial and fidu-
cial ring.

POWER ON-OFF switch
(S1).

CARRIER OUTPUT
jack (J3).

way, small frequency incre-
ments on either side of a
main calibration may be ob-
tained readily (par. 16b).

Indicates percent modulation
(sine wave) of output signsl.

Sets desired percent modula-
tion on meter.

Selects type of modulation as
follows:

1000: Provides for internal
sine-wave modulation at
1,000 cps.

400: Provides for internal
sine-wave modulation at
400 cps.

OFF: Deenergizes sine-
wave modulation cir-
cuits.

EXT: Allows for sine-
wave modulation by an
external source of 50 to
10.000 cps when source
is connected to EXT.
MOD. jack.

Provides means for connecting
an external audio oscillator
to modulation circuits of
signal generator.

Provides means for connecting
an external pulse generator
for pulse modulation.

Connects PULSE INPUT jack
to plate circuit of ecarrier os-
cillator for pulse modulation.

Calibrates output levels indi-
cated on MICROVOLTS
dial.

Sets carrier output to desired
value by setting dial with
reference to white line or
PAD mark on fiducial ring.
PAD mark is used only when
6-db pad is used between
CARRIER OUTPUT jack
and equipment under test.
Fiducial ring must be ad-
justed so that .pointer on
OUTPUT meter rests op-
posite red line when modu-
lation selector switch is in
OFF position.

Controls application of a-c¢
power to signal generator.
Provides means for connecting
output of signal generator

to equipment under test.
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13. Use of Accessory Equipment

a. The impedance-matching pad (fixed attenu-
ator Z1, fig. 2) may be connected to the CARRIER
OUTPUT jack to properly terminate the output
circuit of the generator. It introduces an attenu-
ation of 6 db (reduces output voltage to one-half
of the calibrated level). This loss is compensated
for by setting the MICROVOLTS dial to the
PAD mark on the fiducial ring.

b. Cord CG-55B/U and RF Cable Assembly
CG-683/U (fig. 2) are provided for connection

between the signal generator and the equipment
under test. Cord CG-55B/U is more convenient
for equipments with coaxial input jacks and
should be used with the fixed attenuator pad.
RF Cable Assembly CG-683/U is more con-
venient for equipments without coaxial input
jacks and is used without the fixed attenuator pad.
This cable is not recommended for use above
100 me. Paragraph 15 and figure 6 provide addi-
tional data on the use of the fixed attenuator pad
and cables.

Section Ill. OPERATION UNDER USUAL CONDITIONS

14. Preliminary Starting Procedure

When the equipment is first received or is re-
turned from a depot, the following preliminary
starting procedure should be performed to deter-
mine whether it is in proper operating condition.
Unless the generator has not been in use for an
extended period of time, it will be unnecessary to
follow the procedure outlined below before each
operating period.

a. Connect the power plug to a 117-volt, 50/60-
cycle, a-c source.

b. Terminate the generator output circuit by
inserting the impedance-matching pad (fixed at-
tenuator Z1) into the CARRIER OQUTPUT jack.

¢. Turn the POWER ON-OFF switch (fig. 5)
to the ON position. Observe whether the carrier
frequency dial is illuminated.

d. Turn the modulation selector switch to the
OFT position.

e. Turn the EXT. PULSE switch to the OFF
position.

/. Rotate the range knob until the letter A ap-
pears in the window above the knob. Rock the
knob slightly from side to side to check that the
range-change mechanism has locked into position.

g. Use the fiducial ring to set the QUTPUT
meter pointer to the red line. Use the tuning
knob to rotate the carrier frequency dial from
one end to the other; note whether it is possible
to set the meter pointer to the red line over the
entire range. The frequency dial is disengaged
automatically when the usable part of the band
is past. This disengagement causes a jumpy ac-
tion of the control and should not be mistaken
for faulty operation.

h. Rotate the range knob clockwise to each of
the other ranges (B, C, D, E, and F) successively,

while adjusting the fiducial ring at various set-
tings of the carrier frequency dial as outlined in
g above. TIf the OUTPUT meter pointer cannot
be caused to reach the red line by adjusting the
fiducial ring at any particular frequency or range,
refer to paragraph 48e.

¢. Turn the PERCENT MOD. knob to the ex-
treme counterclockwise position and set the
modulation selector switch to 400. Turn the
PERCENT MOD. knob clockwise until the PER-
CENT MODULATION meter reads 30. The
OUTPUT meter should deflect to the right of the
red line as modulation is applied.

§. Turn the modulation selector switch to 1000,
The PERCENT MODULATION meter should
return to 30 without further adjustment of the
PERCENT MOD. knob.

Note. If an abnormal result is obtained during the pre-
liminary adjustments, refer to paragraph 48. Do not
change the setting of the fiducial ring unless the QOUTPUT
meter pointer is not on the red line when the moedulation
selector switch is in the OFF position. Never adjust the
fiducial ring when the modulation selector switch is in
the 400 or 1000 position.

15. Connection to Equipment Under Test

a. General. The methods for interconnecting
the signal generator to equipment under test must
meet the basic requirement: The signal generator
must be terminated in the proper impedance. If
this is not done, the calibration of the output sig-
nal level will be incorrect and precise measure-
ments will not be possible. The methods of
interconnection discussed herein will permit
proper termination of the signal generator. The
methods are based on the assumption that the
load impedance is essentially resistive. This is
true for most applications for which this signal
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generator will be used in the field. In the cases
where the load impedance is not essentially re-
sistive, it will be necessary for the operator to
interpret these principles with respect to the na-
ture of the load.

b. Methods of Connection. Six metliods of inter-
connecting the signal generator to a resistive load
are shown in figure 6. Three methods (1, 2, and
3) are based on the use of Cord CG-35B/U. The
others (4, 5, and 6) are based on the use of RF
Cable Assembly CG-683/U. Figure 6 shows that
any input impedance can be matched by using
either cable. However, it is recommended that
methods 1, 2, and 3 be used for frequencies above
100 mc. With the use of either cable, all connec-
tions should be as short as possible, and the match-
ing resistor placed as close as possible to the equip-
ment under test.

¢. Balanced and Unbalanced Inputs. All meth-
ods shown in figure 6 are for matching into an un-
balanced load; that is, one of the input terminals,
of the equipment under test, is at r-f eround
potential. It is not possible to conveniently match
this generator to a balanced input circuit. In
those cases where it is necessary to work into a
balanced input circuit, use the method (1 through
6) which correctly matches the impedance without
regard to the unbalance. When tests or measure-
ments are completed, reverse the two input leads
at the input to the equipment under test and repeat
the test. The second set of readings should closely
approximate the first set because of autetrans-
former action of the balanced input coil.

d. Use of Impedance-Matching Pad (Fized At-
tenuator Z1). The impedance-matching pad
(fixed attenuator Z1) is a 6-db attenuator used to
correctly terminate the signal generator when Cord
CG-55B/U is used. When this pad is used, the
MICROVOLTS dial is set to, or read at, the PAD
reference mark. In this method of operation, the
maximum available output signal is 50,000 uv.
This pad and unterminated Cord CG-55B/U gen-
erally is used when the equipment under test has
a coaxial input type of connector. RF Cable As-
sembly CG-683/U generally is used when the
equipment under test has binding post or screw-
type terminals. When RF Cable Assembly CG-
683/U is used, the pad is omitted. In either case,
additional matching resistors may be required as
shown in figure 6. RF Cable Assembly CG-633/U
is not recommended for use above 100 mec.
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e. Matching Resistors. All the matching re-
sistors used in accordance with figure 6 must be of
the noninductive composition type. All the match-
ing resistors should be measured and adjusted to
the exact values outlined in figure 6.

fo Connection of External Modulation Source.
If sine-wave modulation at other than 400 or 1,000
cycles is required, or if pulse modulation is re-
quired, auxiliary equipment must be connected as
outlined below.

(1) Connect a sine-wave oscillator (such as
Audio Oscillator TS-382A/U) to the
EXT. MOD. jack for sine-wave modula-
tion.

(2) Connect a pulse generator (such as Signal
Generator TS-155/UP) to the PULSE
INPUT jack for pulse modulation.

Note. Leave the modulation selector and

EXT. PULSE switches in the OFF positions
until the output level has been set (par. 16).

16. Operation

a. Starting. Operate the POWER switch to the
ON position. Permit a short period of time for
the tubes to warm up. When making accurate
measurements, allow at least 15 minutes for warm-
up time before completing the final tuning.

b. Tuning. Tuning the generator involves se-
lecting a range and tuning within that range as
follows:

(1) Rotate the range knob until the desired
frequency band appears in the window
of the carrier frequency dial. Rock the
range knob slightly to check the detent
position so that the desired frequency
band coil contacts are engaged.

To set the signal generator to any fre-

quency represented by a calibration mark

on the carrier frequency dial (par. 12),

turn the tuning knob until the desired

calibration mark is opposite the fre-
quency reference line in the window of
the carrier frequency dial.

To tune to any frequency that falls be-

tween two calibrations, tune to the near-

est lower calibration as instructed in (2)

above, and interpolate as follows:

() Disengage the tuning knob from the
tuning mechanism by pressing down-
ward on the tuning knob. While hold-
ing the knob down, rotate it until the
zero calibration is in line with the

(2)

(3)

’
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Figure 6. Connections to equipment under test.
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white tuning knob reference mark
above the knob (fig. 5). Release tlie
knob carefully to avoid disturbing the
setting of the carrier frequency dial.
(b) Turn the tuning knob slowly until the
carrier frequency dial has moved
through a single scale division; that is,
until the next higher calibration mark
is opposite the frequency reference
line. Note the number of tuning knob

divisions required for the one-division
movement of the carrier frequency dial.
Note also the frequency spacings be-
tween calibrations on the carrier fre-
quency dial (par. 12).

(¢) Determine the proper setting of the
tuning dial from the following for-
mula, and turn the tuning knob baclk
to this setting.

Desired frequency-frequency of nearest

Tuning knob __ lower calibration

setting

dial
Example: Desired frequency is 13.15 me.
Nearest lower calibration is 13.0 me.
Desired frequency minus frequency
of nearest lower calibration is 0.15
me.

Frequency spacing on carrier fre-
quency dial is 0.2 me (par. 12).
Tuning knob divisions per carrier
frequency dial division are 20 (as-

sumed).

. .. 015 _
Tuning knob setting is 55 X 20=15.

Note. The tuning knob rotation required to
move the carrier frequency dial from one cali-
bration to the next is different on each band and
varies from one end of each band to the other.
The procedure above must be followed for each
interpolation.

¢. Setting Carrier Level. 'With the modulation
selector switch in the OFF position, turn the fidu-
cial ring until the pointer of the OUTPUT meter
rests on the red line. Set the carrier output by
setting the desired value on the MICROVOLTS
dial to the white line on the fiducial ring. When
the 6-db matching pad is used bétween the signal
generator and the equipment under test, set the
MICROVOLTS dial to the PAD mark on the
fiducial ring.
d. Modulating With Sine Wave. To use sine-
wave modulation, perform the following steps:
(1) For sine-wave modulation at 400 or 1000
cycles, set the modulation selector switch
to either 400 or 1000 cycles, as required.
(2) If external sine-wave modulation is used
(par. 15f), set the modulation selector
switch to the EXT. position.

18

~ Frequency spacing on carrier frequency

Tuning dial divisions per carrier frequency
dial division

(3) Connect on external audio oscillator, ad-
justed for 7- to 10-volt output, to the

EXT. MOD. jack on the front panel.

(4) Adjust the PERCENT MOD. knob un-
til the PERCENT MODULATION
meter indicates the desired percentage
of modulation.

Note. During sine-wave modulation, the posi-
tion of the pointer on the OUTPUT meter will
change. This is a normal response and should
be ignored. Never change the fiducial ring set-
ting unless the modulation selector switch is in
the OFF position.

e. Pulse Modulation. 1f pulse modulation is
used (par. 15f), turn the modulation selector
switch to the OFF position. Turn the EXT.
PULSE switch clockwise to the ON position,
This disconnects the internal modulator and -per-
mits direct pulse modulation of the carrier from
an external pulse generator connected at the
PULSE INPUT jack. The external pulse must
be at least 150 volts peak. The PERCENT MOD-
ULATION meter will not read during pulse mod-
ulation operation.

Note. For detailed information on the calibration and

operation of auxiliary equipment, refer to the technica!l
manuals for the particular instruments.

17. Operation Under Unusual Conditions

If Signal Generator TS-497B/URR is required
in performing tests under severe climatic condi-
tions that prevail in tropical, arctic, or desert re-
gions, or where excessive moisture, dust, or sand
is present, the same precautions that apply to the
equipment under test will apply to the signal gen-
erator. The manual covering the equipment under
test tells how the equipment should be housed and
gives methods of dustproofing, moistureproofing,
ventilating, etc.

-
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CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT

18. Tools and Materials

Organizational tools and materials required
for the maintenance of Signal Generator
TS—497B/URR are contained in Tool Equipment
TE-41, and are listed in Department of the Army
Supply Catalog SIG 6-TE—41. In addition to
these tools, a 1-inch open-end, flat wrench is re-

quired for removing the coil disk retaining nut
in the oscillator coil disk assembly.

19. Special Tools Supplied

Four Allen wrenches, sizes No. 4, 6, 8, and 10,
are supplied with the signal generator. These

wrenches are located in the spare parts compart-
ment (fig. 3).

Section Il. PREVENTIVE MAINTENANCE SERVICE

20. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that
breakdowns and needless interruptions in service
will be kept at a minimum. Preventive main-
tenance differs from troubleshooting and repair
since its object is tg prevent certain troubles from
occurring. See AR T750-5.

21. General Preventive Maintenance Tech-
niques

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or dry brush
for cleaning.

(1) If necessary, except for electrical con-
tacts, moisten the cloth or brush with
solvent, dry-cleaning (SD); then wipe
the parts dry with a cloth.

(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them dry with a dry cloth.

Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous.
Make sure adequate ventilation is pro-
vided.

¢. If available, dry compressed air may be used
at a line pressure not exceeding 60 psi (pounds
per square inch) to remove dust from inaccessible
places.’

Caution: Be sure that both inner and outer
shields of the carrier oscillator drum and the
filter covers are in place before applying air
pressure,

d. For further information on preventive main-
tenance techniques, refer to TB SIG 178.

22. Use of Preventive Maintenance Forms
(figs. 7 and 8)

a. The decision as to which items on DA AGO
Forms 11-238 and 11-239 are applicable o this
equipment is a tactical decision to be made in the
case of the first echelon maintenance by the com-
munication officer/chief or his designated repre-
sentative, and in the case of the second and third
echelon maintenance, by the individual making
the inspection. Instructions for the use of each
form appear on the reverse side of the form.

b. Circled items in figures 7 and 8 are partially
or totally applicable to Signal Generator TS-
497B/URR. References in the ITEM block refer
to paragraphs in the text which contain additional
maintenance information.
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OPERATOR FIRST ECHELON MAINTENANCE CHECK L{ST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side

EQUIPMENT NOMENCLATURE EQUIPMENT SERIAL NO.

SIGNAL GENERATOR TS-497B/URR

LEGEND FOR MARKING CONDITIONS: ¥  Satisfactory; X Adjustmeot, repair or replacement required; ® Defect corrected.
NOTE: Strike out items not applicable,

DAILY

CONDITION

LY ITEM

(’3 COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable,
.Icrophongl, tubes, apare parts, technical manuals and accessories). PAR.23a (1)

LOCAT[ON AND INSTALLATION SUITABLE FOR NORMAL OPERATION.

3 ’ CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
CARRYING BAGS, COMPONENT PANELS.
PAR.23a(2)

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT™ ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
VIBRATORS, PLUG-IN COILS AND RES{STORS.

5 INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE

_ACTION,
PAR.23a(5)
[
CHECK FOR NORMAL OPERATION.
PAR.230(3)
WEEKLY
1 )
NO. ITEM EE ) ITEM e 3
S 3
S k=
1 3
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC~
LINES, WAVE GUIDES, AND CABLE CONNECT1ONS. TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.
PAR.23d(6),(10], AND (i1}
- w
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND WOISTURE. WINGOWS, JEWEL ASSEMBLIES. o e
PAR.234(7) PAR.23a({9)

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.

PAR.230a(8) PAR.230(9)

10 16

INSPECT ANTENNA FOR ECCENTRICITIES, CORROS1ON, LOOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER=
DAMAGED INSULATORS ANO REFLECTORS. PROOF ING. OR ADEQUACY OF WEATHE

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR M|LDEW,

TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENS|ON.

PAR.23a(4)
12| \NSPECT FOR LOOSENESS OF ACCESSIBLE ITENS: SWITCHES, 18
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER— CHECK TERM R
INAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- CASKETS. BIRT AND GRENSE.

ERATORS, AND PILOT LIGHT ASSEMBLIES.

19  {F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

DA f%f"?'f 11'238 REPLACES DA AGO FORM 419, 1 OEC 50, WHICH !S OBSOLETE.

TM5030A-20

Figure 7. DA AGO Form 11-238,




SECOND AND THIRD ECHELON MAINTEMANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRLER, RADAR
oI NSTRUCTIONS: See other slde
EQUIPMENT NOMENCLATURE EQUIPHENT SERIAL NO.
SIGNAL GENERATOR TS-497B/URR
LEGEND POR MARXING CONDITIONS: V' Satisfactory; X Adjestment, repair or replacemeat required; @ Detect corrected:
NOTB:  Strike oot itmfw&
T T
2 3n0. TEl N 3
N9, 4] 23 ITEN lgq
1 B
b COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, 21 cuccraon Tuses - mseECT FoR L00SE ENVELOPES, CAP CONNEC~
l:n-luu. carrying c: wire -l-q ::l- -lcuo;h 1 TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSION
tudes, spare paris, tec manvals o ories), CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER
PAR.23 b (1) AND (3) Tree Tuses. P AN O ap T |
] 20
LOCATION ANO INSTALLAT 1ON SUSTABLE FOR NORMAL OPERATION. :::'E&L:;:’;ﬁcw UTS FOR LOOSE PARTS, DIRT, MISALIGNNEWT
) 21
]—] CLEAW DIRT AND MOISTURE FROM AKTENNA, MICROPHONE, HEADSETS,
CHESTSEYS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 1['[‘::“7 FIXED CAPACITORS FOR LEAKS, BULGES, AND O1SCOLORA-
[ . .
COMPONENT PANELS PAR.23b 12) PAR.23b(10)
L) - 22
INSPECT SEATING OF READILY ACCESSIBLE “PLUCK~OUT* 1TEMS: ;’;3:5‘.;:“:,‘,,::‘; °‘,*,$,“;I. '2::;;;3525:“:2.rms';tfésmn
ALS, FUSES, CONNECTORS, VIBRATORS I F H "G
m.:iinl::ﬁi ?u;s;zsérons g ’ ' OF CONTACTS AND SPRINGS; INSUFFACIENT SPRIKG TENS(OM; BIND-
. PAR. 23D (8) AND {14) MG OF PLUMGERS AND MINGE PARTS.
5 2 ]
INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSEMESS, (NS PECT VARIAGLE CAPACITORS FOR OIRT, MOISTURE, MISALIGN=
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. MENT OF PLATES, AND LOOSE MOUNT INGS.
D 1244
INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS
CHECK FOR NORMAL OPERAT 10N, CHIPPING, BLISTERING, DISCOLORAT 10N AND MOISTURE, ’
PAR.23D(3) PAR. 23D (9)
T CueAn AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK f.’J
: INSPECT TERMINALS OF LARGE FIXED CAPACITONS AND RESISTORS
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISS 1OM FOR CORROS 10N, DIRT ANO LOOSE CONTACTS.
LINES, WAVE GUIDES, ANO CABLE CONNECTIOWS. g .
> PAR. 23D (11} AND (I8}
D - 2
1 £ [=~1 CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS
INSPECT CASES, MOUNT INGS, ANTENWAS, TOWERS, AND EXPOSED .
METAL SURFACES, FOR RUST, CORROS ION, AND MOISTURE. RELAY CASEL, AN IWTERIORS OF CASS1S AN CABINETS W3T
PAR. 23b (2) AND {4) PAR. 23D (14)
9 f D)
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 1 tusPECT TERMINAL BLOCKS FOR LOOSE CONNECT 10WS, CRACKS
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. AWD BREAKS.
3 PAR.23 b(l8)
10 i ] 28
INSPECT AWTEWNA FOR ECCENTRICITIES, CORROS 10N, LOOSE FIT,
DAMAGED INSULATORS AND REFLECTORS. CNECK SETTINGS OF ADJUSTABLE ELATS.
1n 29
INSPECT CANVAS ITEWS, LEATHER, AND CABLING FOR WILODEW, LUBRICATE EQUIPMENT [N ACCORDANCE WITN APPLICABLE
TEARS, AND FRATING. OEPARTENT OF THE ARMY LUBRICATIOM OROER,
120 tasPECT FOR L0OSENESS OF ACCESSIBLE IVEWS: SWITCHES, KNOBS, 30
JACKS, COMNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, INSPECT GEMERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, SPRING TENS 10N, ARCING, AND FITTING OF cm'wurm.u ’
AMD PELOT LIGHT ASSEMBLIES. PAR. 23 b () AND (I5)
g D
INSPECT STORAGE BATTERIES FOR DIRT, L00SE TERMINALS, CLEAN AND TIGHTEN CONNECT 1ONS AND WOUNT INGS FOR TRANSFORMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. CHOXES, POTENTIOMETERS, AND RWEOSTATS. )
PAR.23 b (6) AND (14)
pLY 32
CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL ANO METER INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND
WINDOWS, VEWEL ASSEMBLIES, . RHEOSTATS FOR OVERNEATING AND OfL~LEAKAGE.
15 33
INSPECT METERS FOR DAMAGED GLASS ANO CASES. BEFORE SKIPPING OR STORING = REMOVE BATTERILS.
18 I
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUBES FOR BUANT SCREEN SPOTS,
‘ 17 3
CHECK ANTENMA GUY WIRES FOR LOOSEWESS AND PROPER TENS1OM. INSPECT BATTERIES FOR SHONTS AND DEAD CELLS,
18 36
INSPECT FOR ATE) It .
CMECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED © LEARING RATERPROOF GASKETS, WORN OR LOOSE PARTS.
GASKETS, DIAT AND GREASE. Z D
A notSTURE AND FunGtPROOF. PAR.23DUIS)
381 \F DEFICIENCIES NOTED ARE MOT CORRECTED OUNING (NSPECTION, (NDJCATE ACTION TAKEN FOR CORRECTION.

P—
40 S DBSOLETE. Py
DA ¢ “""',11"-239 REPLACES O AGO FORM %19, 1 OEC 50, WAICH )S OB

TM S030A-2]

Figure §. DA AGO Form 11-239.



23. Performing Preventive Maintenance

Perform the following preventive maintenance
operations at the intervals indicated, unless these
intervals are reduced by the local commander.

Caution: Tighten screws, bolts, and nuts care-
fully. Fittings tightened beyond the pressure for
which they are designed will be broken or dam-
aged.

a. External Preventive Maintenance.

(1) Check for completeness and satisfactory
condition of the signal generator and the
spare parts.

(2) Remove dirt and moisture from the case
and panel.

(8) Check for normal operation.

(4) Remove the dirt and moisture from the
a-c power cord and all other cords as-
sociated with the equipment.

(5) Inspect all the panel controls for bind-
ing, scraping, looseness, and positive
action.

(6) Tighten the mounting screws that hold
the panels to the case,

(7) Inspect the metal surfaces for scratches,
indentures, and rust.

(8) Inspect the cables for frayed insulation,
breaks, and cuts.

(9) Inspect the meter glasses for cracks, dirt,
and moisture.

(10) Inspect the hasp-type latches for pos-
itive actign and rust.

(11) Inspect the front and back covers for
tightness of fit.

b. Internal Preventive Maintenance.

(1) Check the equipment for its general con-
dition, the spare parts, and completeness.

(2) Remove the dirt and moisture from the
interior of the two covers, spare parts
compartment, cable compartment, and
case.

(3) Inspect all spare parts in the spare parts
compartment for completeness and usa-
bility.

(4) Inspect the metal surfaces for rust and
seratches.

(5) Check the set for normal operation.

(6) Inspect the meter connections for tight-
ness.

(7) Inspect the vacuum tubes for loose en-
velopes; the sockets for cracks, dirt, and
moisture.

(8) Inspect fuse F1 for dirt and moisture
and positive fit.

(9) Inspect the resistors for heating, dis-
coloration, and cracks.

(10) Inspect the fixed capacitors for bulges,
dirt, and moisture.

(11) Inspect the terminals of resistors and
capacitors for corrosion and positive con-
tacts.

(12) Remove the dirt and moisture from all
the components,

(13) Inspect the moistureproofing and fungi-
proofing for cracks.

(14) Inspect all electrical connections for
tightness,

(15) Inspect the door on the spare parts com-
partment for dirt and moisture, and the
Dzus fasteners for positive action.

(16) Inspect pluck-out parts, such as vac-
uum tubes, vacuum-tube shields, and
crystals, for seating,

Section III. .LUBRICATION AND WEATHERPROOFING

24. Lubrication and Weatherproofing

a. General. Signal Generator TS—497B/URR
requires no lubrication. Signal Corps equipment,
when operated under ‘severe climatic conditions
such as prevail in tropical, arctic, and desert re-
gions, requires special treatment and maintenance.
Fungus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. T'ropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
devised which, if properly applied, provides a

22

reasonable degree of protection. This treatment
is explained in TB SIG 13 and TB SIG 72.

c. Winter Maintenance. Speeial precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66 and TB
SIG 219. ‘

d. Desert Maintenance. Special preeautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are ex-
plained in TB SIG 75.

)
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Figure 9. Tube location diagram.

25. Rustproofing and Painting

a. When the finish on the case has been badly
scarred or damaged, touch up the exposed surfaces
to prevent rust and corrosion. Use No. 000 or
No. 0000 sandpaper to clean the surface down to
the bare metal ; obtain a bright smooth finish.

Caution: Do not use steel wool. Minute par-
ticles frequently enter the case and cause harmful
internal shorting or grounding of circuits.

b. When a vouchup job is necessary, apply paint
with a small brush. Remove rust from the case by
cleaning corroded metal with solvent, dry-clean-
ing (SD). In severe cases it may be necessary to
use the solvent (SD) to'soften the rust and to use
sandpaper to complete the preparation for paint-
ing. Paint used will be authorized and consistent
with existing regulations (TM 9-2851).

Section IV. TROUBLESHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

26. General

a. The troubleshooting and repair work that
can be performed at the organizational mainte-
nance level (operators and repairmen) is neces-
sarily limited in scope by the tools, test equipment,
and replaceable parts issued, and by the existing
tactical situation. Accordingly, troubleshooting

is based on the performance of the equipment and
the use of the senses in determining such troubles
as burned-out tubes, etc.

b. Paragraphs 27 through 29 help in determin-
ing which portion of the equipment, such as the
audio oscillator, carrier oscillator, or modulator,
is at fault, and in localizing the fault within that
portion.
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27. Visual Inspection

a. Failure of the signal generator to operate
properly will usually be caused by one or more
of the following faults:

(1) Worn, broken, or disconnected cords and
plugs.
(2) Burned-out fuses.
(8) Wires broken because
vibration.
(4)
(5)

Defective tubes.
Defective crystal rectifiers.

b. When failure is encountered and the cause is
not immediately apparent, check as many of the
foregoing items as is practicable before starting
a detailed examination of the component parts of
the equipment. If possible, obtain information
from the operator of the equipment regarding per-
formance at the time trouble occurred.

of excessive

28. Troubleshooting by Using Equipment
Performance Checklist

a. General. The equipment performance check-
list (par. 29) will help the operator to locate
trouble in the equipment. The list gives items

29. Equipment Performance Checklist

to be checked, the conditions under which the
item is checked, the normal indications of correct
operation, and the corrective measures the op-
erator can take. In using this list, perform the
checks in numerical sequence.

b. Action or Condition. The information given
in the Action or condition column consists of vari-
ous switch and control settings under which the
item is to be checked.

¢. Normal Indications. The normal indica-
tions listed include the visible and audible signs
that the operator should perceive when he checks
the items. 1If the indications are not normal, the
operator should apply the recommended corrective
measures or turn the equipment in for trouble-
shooting and maintenance,

d. Corrective Measures. 'The corrective meas-
ures listed are those the operator can make with-
out turning in the equipment for repairs. A ref-
erence in the table to chapter 5 indicates that the
trouble cannot be cleared during operation and
that troubleshooting by an experienced repairman
is necessary. If the set is completely inoperative
or if the recommended corrective measures do not
yield results, troubleshooting is necessary.

Normal indications Corrective measures

Check fuse F1 on
front panel.
Check linecord.

Iffg' Item Action or condition
P 1| Linecord. - - ___________ Connect to source of a-c
R power.
E 2 | Modulation selector | Operate to OFF position__._
P switch.
A 3 | EXT. PULSE switech__._| Operate to OFF position_. _
R 4 | Rangeknob_._______.___ Operate to band A____.___.
A 5 | POWER switch_..______| Operate to ON position_. ._
T
(0]
R
Y
8| 6| Fiducialring___________ Set for OUTPUT meter
'z reading on red line after
= determining that the fi-
E ducial ring actually con-
Q trols meter reading.
; Note. If OUTPUT meter read-
= ing is controllable and the dial light
Ay is inoperative, replace the dial light.
I3 7 | Band switeh.____________ Set successively to bands
z A B, C, D, E and F.
=
&
= 8 | Modulation selector| Setto400. _______________
g switch.

Fiducial ring controls meter
reading.

If fiducial ring con®fols
OUTPUT meter reading
but will not reach red
line, see chapter 5.

Fiducial ring controls OUT-
PUT meter reading and
reaches red line on each
band.

See par. 47 (check for
failure of 180-volt
supply).

See par. 48.
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i -
Iﬁ?g‘l Item Action or condition Normal indications Corrective measures
9 | PERCENT MOD. con- | Turn clockwise____________ PERCENT MODULA- | See par. 48.
trol. TION meter reads.
OUTPUT meter reading
rises above red line at
30% reading of PER-
CENT MODULATION
! meter.
T | 10 | Modulation selector | Set to 1000. ___ .. _____.____ Same as above______ __ ___ See par. 48.
é’ switch.
Z ] 11 | Modulation selector | Set to either 400 or 1000__ .| PERCENT MODULA- | Check tubes V1 and
3 switch. TION meter will indi- V7.
| cate 30.
M 12 | EXT. PULSE switch____| Setto ON________________ OUTPUT meter swings to | See par. 48.
@]
Z, left end of scale. PER- !
. « CENT MODULATION
E meter reading will in-
) crease. No output from
E ! generator.
g | 13 | Modulation selector | Setto OFF_______________ PERCENT MODULA- | See par. 48.
A switch. TION reading falls to
) zero. OUTPUT meter
E swings to left end of
= scale.
B4 | 14 | Modulation selector | Setto400._____________ | . _____________.___.
= switch.
;?j Band switeh_._____._.__ Set to A | ..
fﬂ\ (C Frequency meter_.___.___ Connect to output of signal |___ . ___ . ________________
: generator and tune to
4 carrier oscillator fre-
quency.
MICROVOLTS dial_____| Vary the setting.__.________ Varying signal intensity at | Sce par. 48.
output of frequency me-
ter.
274603°—53— 4 25
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CHAPTER 4
THEORY

30. Block Diagram
(fig. 10)

Signal Generator TS—497B/URR consists es-
sentially of a carrier frequency oscillator to pro-
vide r-f test signals that cover a range from 2 to
400 me. The various stages of the signal gen-
erator are shown in figure 10. A complete
schematic is shown in figure 24.

a. Audio Oscillator. The audio oscillator gen-
erates a sine-wave voltage of either 400 or 1,000
cycles for amplitude modulation of the carrier
oscillator. KEither of these signals may be sup-
plied to the modulator through a selector switch.

b. Modulator. The modulator circuit ampli-
fies the output of the audio oscillator, or the signal
from an external audio oscillator, and uses the
amplified signal to modulate the plate voltage of
the carrier oscillator. The metering portion of
the circuit indicates the output of the modulator
in terms of percent modulation.

¢. Carrier Oscillator. The carrier oscillator
generates an r-f signal that is between 2 and 400
me. Six bands (par. 4) are used to cover the fre-
quency range. The output of the carrier oscil-
lator is metered and coupled to a CARRIER
OUTPUT jack through a variable attenuator.
The attenuator is of the mutual inductance type
and is commonly referred to as a piston attenuator.

d. Output Metering System.

(1) This circuit includes a crystal diode rec-
tifier, a temperature-compensating crys-
tal, and an OUTPUT meter. A d-c
(direct-current) bias, applied to the
measuring crystal through the tempera-
ture-compensating crystal, determines
the portion of the characteristic curve in
which the crystal operates. The r-f
energy fed to the measuring crystal is
rectified and indicated by the OUTPUT
meter. The compensating crystal varies
che d-c bias to compensate for tempera-
ture changes.

26

(2) The meter reading indicates that the
calibration of the MICROVOLTS dial
(output attenuator) is a true indication
of the carrier output voltage. The cor-
relations between the OUTPUT meter
reading and the reading of the MICRO-
VOLTS dial, depend upon the calibra-
tion procedure outlined in paragraph 61.

31. Audio Oscillator
(fig. 11)

a. A resistance-capacitance type oscillator is
used to generate a 400- or 1,000-cycle sine-wave
modulating voltage for the carrier oscillator, The
audio oscillator consists essentially of a two-stage
resistance-coupled amplifier (V7 and V1) with
both regenerative and degenerative feedback from
the second stage to the first stage.

5. When modulation selector switch S2 is in the
400-cycle position, regenerative voltage is coupled
from the plate of V1 to the grid of V7 through
capacitor C34 and the frequency-determining ele-
‘ments of the circuit, capacitors C20 and C21 and
resistors R23, and R24. The values of the fre-
quency-determining elements are chosen so that
the regenerative voltage will be in phase with the
grid voltage at 400 cycles. When switch S2 is
placed in the 1,000-cycle position, resistors R23
and R24 are paralleled by resistors R25 and R26,
respectively, and the regeneration occurs at 1,000
cycles.

¢. Degenerative voltage is coupled from the
plate of V1 to the cathode of V7 through capacitor
C34 and resistor R31. E4 is a 8-watt lamp that
functions as a variable resistance to control the
amplitude of the oscillator output. If the ampli-
tude at the plate of V1 tends to rise, the current
through E4 will increase, thus raising the voltage
at the cathode of V7 and reducing the gain of the
tube. The increased degeneration will offset the
tendency of a rise in the oscillator output. Con-
versely, a tendency for the oscillator output. to
decrease will cause decreased degeneration and a
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AUDIO
OSCILLATOR
v?

AMPLIFIER
vi

MODULATOR
V8 AMPL.8& RECT.

¥2 MODULATOR

PERCENT
MODULATION

METER
mM2

POWER SUPPLY
V5 RECTIFIER
V4 VOLY. REG.

V6 VOLTY. REG.

OPERATING VOLTAGES
TO ALL STAGES

OUTPUT
NETWORK

CARRIER
OSCILLATOR

vi
2-400 MG

CRYSTAL
MEASUREMENT
CIRCUIT
V9 & Vio

T™ S030A-4

Figure 10. Block diagram.

s

e corresponding increase in amplification through
e vi.

© d. Plate voltage and screen voltage for V7 are
h

"‘\ obtained from the 180-volt output of the power
/ ' N\ supply. The plate voltage is supplied through

load resistor R45, and the screen voltage through

=]

19 dropping resistor R27. Capacitor C22 bypasses
:ﬁ the screen to the cathode. Plate voltage for V1
’e- is obtained from the 300-volt output of the power
d supply through parallel load resistors R8 and R28,
o The 180-volt output of the power supply is used
at as screen voltage.
he e. Assuming that there is some output from V7
is (regardless of the amplitude or frequency), a sig-
53 nal will be developed across grid resistor R29 and
6, will be amplified by V1. Regenerative feedback,
00 from the plate of V1 to the grid of V7, will be
' developed across the resistance-capacitance net-
he work between the grid of V7 and ground. Be-
or cause of the reactive nature of capacitors C20 and
at (21, the phase of the regenerative voltage, relative
,h.e to the voltage at the grid of V7, will vary with
'h; frequency. In-phase regeneration will occur at
n

either 400 or 1,000 cycles, depending on the posi-
£e tion of Switch S2.

:,he f. The output from V1 is developed across par-
he alleled resistors R8 and R28. Capacitors C34 (fig.

nt: AM24) and a section on modulation selector switch
i a 52 couple the output to the modulator section.

When switch S2 is in the OFF or EXT. position,
the audio oscillator is inoperative. Resistor R30
is the cathode bias resistor for tube V1.

32. Modulator
(fig. 12)

The modulator circuit amplifies the sine-wave
voltage generated by the internal audio oscillator,
or an external oscillator (par. 33), and impresses
this signal upon the carrier oscillator. The circuit
consists of a modulation amplifier (section B of
V8), a modulator (V2), and a modulation rectifier
(section A of V8).

a. The modulator circuit obtains its input signal
voltage from the internal audio oscillator through
modulation selector switeh S2 when it is in the 400
or 1,000 position, depending on whether 400 or
1,000 cycles is desired. The arm of selector switch
S2 applies the voltage to modulation volume con-
trol R33 (PERCENT MOD.). R33 permits ad-
justing the percentage of modulation from 0 to 30
percent. The voltage at the arm of R33 is applied
to the grid (pin 7) of the amplifier section of V8
through d-c isolation capacitor C33. The grid is
returned through grid resistor R46 to the junction
of cathode resistors R34 and R35. Fixed bias for
the amplifier is developed across resistor R34 by
the bleeder current that flows from ground through
resistors R35, R34, and R36, and modulation choke
L10 to B plus.
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Figure 11. Audio oscillator schematic.

b. Plate voltage for the V8B is obtained from
the 180-volt output of the power supply through
load resistor R32. The output of V8B is coupled
to the grid of modulator tube V2 through blocking
capacitor C26. The grid of tube V2 is returned to
ground through grid resistor R37. Bias for tube
V2 is obtained by the voltage drop across cathode
resistor R38. "Screen voltage is obtained from the
180-volt supply. Plate voltage for V2 and carrier
oscillator tube V11 (par. 24) is obtained from the
180-volt supply through modulation choke L10.

180 v

Since the voltage across the choke varies in ac-
cordance with the sine-wave voltage at the grid of
V2, the plate voltage of the carrier oscillator will
vary at the same audio frequency.

e. A portion of the output of V2 (fig. 12) is fed
back through R36 to the cathode of V8B. This
negative feedback reduces the amount of distor-
tion in the modulator.

d. Another portion of the output of V2 is fed

through blocking capacitor C27 and voltage di-

viders R39 and R40 to the plate of VBA. The plate

180 v

. TO PLATE OF
-[ " CARRIER 0SC.
c27
28
R39
S 50K
> R42 R40 MOO. RECT.
éaoox 27K ve
7 (1/72) 128007
MOD. =
SELECTOR
s2
R4{
M2{ aM 10K
AUDIO = RCENT MODULATION % MOD.
0SC. NOTE: . CAL.
UNLESS OTHERWISE SHOWN, =
RESISTORS ARE IN OHMS, R43
200
% MOD.
ZERO SET
TM 5030A-9

Figure 12. Sine-wave modulator schematic.
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and grid of V8BA are connected so that the tube
functions as a diode rectifier. PERCENT MOD-
ULATION meter M2 is connected in the cathode
of V8A (pin 8) to indicate the amount of rectified
audio frequency. When there is no audio varia-
tion at the plate of V8A (pin 1), the tube should
be nonconductive and the meter should read zero.
However, the contact potential of the tube would
cause the tube to conduct (and the meter to read)
without any input to the tube. To overcome an
erroneous reading of this nature, a variable bias is
applied to the cathode from the junction of resis-
tors R42 and R43 in a voltage divider between the
positive 180-volt supply and ground. Resistor
R43 is a variable zero-set control adjusted (par.
58) so that tube V2 is just cut off when there is no
audio output. Variable resistor R41 is used to ad-
just the calibration of the PERCENT MODULA-
TION meter.

33. External Modulation

a. Sine-Wave Modulation. Sine-wave modu-
lation at any frequency between 50 and 10,000
cycles may be obtained by connecting an external
audio oscillator to the EXT. MOD. jack and turn-
ing modulation selector switch S2 to the EXT.
position. The modulation circuit now obtains its
input voltage from the external generator through
EXT. MOD. jack J1, capacitor C25, and the
EXT. position contacts of modulation selector
switch S2. The external audio oscillator should
have a 7- to 10-volt signal output.

b. Pulse Modulation. When EXT. PULSE
switch S3 (fig. 24) is turned to the ON position,
the plate circuit of the carrier oscillator is switched
from the output of the modulator circuit to pulse
input jack J2 through resistor R13 and r-f bypass

eapacitor CT. Smce V11 is then deprived of its
plate voltage, it will not oscillate unless an external
supply is connected to the pulse input jack. The
external supply should provide a pulse of 150 volts
peak as a minimum.

34. Carrier Oscillator
(fig. 13)

The carrier oscillator section of the signal gener-
ator uses an acorn-type triode (V11) in a modi-
fied Hartley plate-modulated circuit.

a. The oscillator tank includes one of six r-f
coils (L6A through L6F) and a split-stator tuning
capacitor (C12). Band switching is controlled by

the range knob and is accomplished by rotating a
disk on which the six r-f coils are mounted (fig.
21). Three contacts on each coil assembly mate
with three fixed contacts on the cap{acitor assembly.
Detents on the edge of the coil disk engage a
spring-loaded detent roller (fig. 20) to accurately
position the coil assembly for the desired fre-
quency band. Plate voltage is supplied to the
oscillator through the center contact (center tap
of the coil assembly). Plate voltage is supplied
to bands B through F through dropping resistor
R9B, C, D, E, or F, respectively. This resistor
is part.of the coil assembly.

b. Capacitor C12 tunes the oscillator within each
frequency band and is coupled mechanically to
the carrier frequency dial. The carrier frequency
dial is rotated by the tuning knob which is pivoted
to disengage when pressed downward. This per-
mits resetting of the tuning knob zero to corre-
spond to any desired frequency, and is useful for
interpolating between frequency calibrations (par.
16) It is impossible to force the tuning mecha-
nism when the stop is reached since the tuning
knob will automatlcally jump down and slip. The
resulting jumpy action indicates that the usable
portion of the range has been passed. No moving
contacts are used in the tuning capacitor, and the
rotor is insulated from f"IOIIIId Spring-loading
of the tuning reduction gears provides smooth op-
eration w1th a minimum of dial backlash. Ca-
pacitor C11 is the grid d-c blocking capacitor for
tube V11,

c. The modulated voltage from tube V2 in the
modulator circuit (or the output of an external
pulse generator) is fed to the plate of V11. Leak-
age from the carrier oscillator to the plate supply
1s prevented by five-section filter choke coils L1,
L2, 1.3, L4, and L5: resistors R12 and R14; and
bypass capacitors Cs, C6, C8, C9, and C10. Each
section of this filter is isolated within a separate
shield. R-f chokes L1 and L2 are in a two-section
can; L3, L4, and L5 are r-f choke coils wound on
ceramic coil forms and are located between the
inner and outer shields (fig. 24).

d. The filament supply of B11 (fig. 13) is fil-
tered in the same manner as the plate supply. The
three-section filter is comprised of choke coils L7,
L8, and L9 and bypass capacitors C13, C14, C15,
C16,C31,and C32. R-fchokes L7 and L8 are in a
two-section can (fig. 13). L9 is a single-section
r-f choke wound on a polystyrene coil form and is
located between the inner and outer shields. Re-
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sistor R11 provides cathode bias in addition to
minimizing the effects of cathode lead inductance,
Resistor R10 provides grid bias.

e. Output from the oscillator tank is supplied
to CARRIER OUTPUT jack J3 (fig. 13) and to
an output metering circuit through a variable
piston-type attenuator (par. 35).

35. Carrier Output Circuit

a. The variable piston-type attenuator used to
couple the oscillator output to CARRIER OUT-
PUT (fig. 14) jack is of the mutual inductance
type. It consists of three concentric metal tubes
and a length of coaxial cable that runs down the
center tube. The outer tube is fixed in position
and isgrounded. It servesasa guide within which
the other tubes are free to move axially. The mid-
dle tube carries the measuring pickup loop (fig.
15) and measuring crystal rectifier V10. The
middle tube is driven by the fiducial ring (fig. 14)
through a mechanical linkage (special wire cable).
The inner tube carries the output pickup loop to

MEASURING TUBE
{MIDDLE TUBE)

DRUM
\ SHIELDS

- PLUG
SCREW

ALLEN
SET SCREW

which is connected the coaxial cable that runs
through the center of the inner tube and to CAR-
RIER OUTPUT jack J3. The inner tube is
driven by the MICROVOLTS dial through a me-
chanical linkage (special wire cable). Both
pickup loops are in the field of the oscillator tank
coil.

b. As the MICROVOLTS dial is/turned, the in-
ner tube carrying the output pickup loop is moved
linearly closer to, or farther away from, the os-
cillator coil. As the spacing between the output
pickup loop and the oscillator coil changes lin-
early, the voltage induced in the pickup loop
changes in a logarithmic fashion. This induced
voltage is made available at CARRIER, QUT-
PUT jack J3.

36. Output Metering System

a. Since the linear movement of the output
pickup loop results in a logarithmic change in car-
rier output voltage, a logarithmic scale is used on
the MICROVOLTS dials. If one calibration can

BINDER
HEAD SCREW

MICROVOLT
CABLE

OUTPUT PICKUP TUBE
(INNER TUBE)

COAXIAL
OUYPUT CABLE

10
- J3:
FIDUCIAL
RING CABLE -
/17
/7
7/ CAPSTAN
/ / CABLE HOLE FIDUCIAL RING SHAFT
/ . CAPSTAN -
/ . PIN MICROVOLTS DIAL SHAF T
TMB030A+23 .
- e, S 3
Pigure 14. Piston attenuator.,
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®

be determined accurately, the others will be
equally reliable. However, since the carrier oscil-
lator output, and the voltage induced in the out-
put pickup loop at any one position, may vary
from band to band and from frequency to fre-
quency within a single band, a single fixed cali-
bration cannot be used; it is necessary to estab-
lish the accuracy of calibration at each frequency.

b. The essential elements of the metering cir-
cuit include a measuring pickup loop in the field
of the oscillator coil, a crystal diode that rectifies
the r-f voltage, and a meter that indicates the
output.

¢. The measuring pickup loop is mounted on
the middle tube, which is concentric with the cen-
ter (output) and fixed outer tubes. The fiducial
ring on the front panel controls the position of
the measuring tube and the position of the meas-
uring loop relative to the oscillator coil.

d. Since the attenuator and measuring loaps
move linearly, with respect to the oscillator coil,
the voltage induced in the output pickup loop may
be determined for any position of the MICRO-
VOLTS dial, if the measuring loop output and
the relative position of the two loops are known.
The output of the measuring loop is supplied to a
crystal diode where it is rectified and passed on
to the OUTPUT meter.

¢. The measuring crystal, V10, is mounted on
the measuring tube. It is coupled closer to, or
farther from, the oscillator coil by rotating the
fiducial ring.  Any change in the position of the
fiducial ring will be reflected in the reading of the
OUTPUT wmeter. 'To establish the correct refer-
ence mark on the fidueial ring, it is necessary to

2
calibrate the equipment with an external barretter

bridge (par. 61). Coils L12 through L15 (fig.
15) are r-f filters for the measurement circuit.
Capacitors C1 through C4 are r-f bypass filters for
the measurement circut. The temperature-com-
pensating crystal, V9, is located outside the double
shields at the bottom rear of the front panel.
Since crystal diodes have a poor efficiency at low
signal levels, such as 50K v, a d-c bias is applied
to the measuring crystal so that it operates over
a more efficient part of its characteristic curve.
Also, the rectification efficiency of crystal dicdes
changes with ambient temperature. To overcome
this characteristic, the d-c bias voltage 1s applied
to the measuring crystal through a compensating
crystal which automatically changes the bias with
temperature, to maintain the proper operating
condition of the measuring crystal. The d-c bias
is supplied from the regulated 180 volts through
adjusting output metering set potentiometer R5
and dropping resistor R4. OUTPUT meter M1
is a zero-center meter that reads the difference
between the d-c bias voltage and the rectified r-f
voltage. When these are equal the meter reads
at the red line. The design of the meter is such
that it has a nonlinear characteristic with the
maximum deflection sensitivity in the center of
the scale. In addition to providing increased
center-scale sensitivity, this design protects the
meter pointer from damage caused by hitting the
stops at each end of the meter scale.

37. Power Supply
(fig. 16)
a. The a-c voltage required for operation is sup-
plied from an external source through fuse F1 and

]
st .
wmde '\ RECTIFIER
2 Vs
SY3/6T 300v
8 @0V
%
Fl -
1 AMP 63V i "“E&"'EJ Py VOLTAGE REGULATOR
TO ALL = L = 0CI 105
FILAMENTS I0UF EacH VR
3 7
W7 VAC VOLTAGE REGULATOR > a7
60~ va 4
0A3/VR 75 ° 150K
2
7 3 =L
Figure 16. Power supply schematic. T™ 50304-12
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POWER switch S1, to the primary winding of
transformer T1. Transformer T1 has three sec-
ondary windings. A 6.3-volt secondary winding
supplies voltage for the filaments of pilot lamp
El and all vacuum tubes except V5. A 5-volt
winding supplies the filament voltage to rectifier
tube V5. An h-v (high-voltage) winding is con-
nected to the two plates of tube V5. This tube
rectifies the a-c voltage to a pulsating d-¢ which
is smoothed out by filter capacitors C28A and
C28B and choke L11. A 300-volt d-c output from

34

the filter is supplied to the plate of tube V1
through voltage dropping resistors R8 and R28.

b. Two voltage regulator tubes (V4 in series
with V6), in conjunction with current-limiting
resistors R44 and R47, regulate a 180-volt supply.
The power supply furnishes 300 volts (unregu-
lated), anid 180 volts (regulated) for the various
tubes used in the signal generator. Voltage regu-
lator tubes V4 and V6 are wired so that removal
of either one will cut off the entire plate supply
by opening the connection between the rectifier
and the filter.
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field maintenance. The amount of repair that can be performed by
units having field maintenance responsibility is limited only by the tools and test equipment available and by the skill

of the repairman.

Section I. PREREPAIR PROCEDURES

38. Tools, Materials, and Test Equipment
Tools, materials, and test equipment needed for

performing the prerepair procedures in this sec-
tion are listed below:

Tool Equipment TE-113.

Wrench, 1 inch flat, open end.

Solvent, Dry Cleaning (SD), Federal P-S-

661a.

Tube Tester I-177.

Multimeter TS-352/U.

Crocus cloth,

39. Removal of Pluck-Out Parts

a. Removing Tubes.

(1) Remove the 10 screws that hold the panel
in the case. Grasp the pull handles on
the panel and slide the signal generator
out, of the case.

(2) Unscrew lamp E4 and remove it from the
socket.

(3) Remove the tube clamp holding vacuum
tubes V4 and V6 in position.

(4) Remove the vacuvm tube shields by
pushing them down and turning them
counterclockwise.

(8) Use Tube Puller TL-201 to remove all
the tubes located on the power supply
chassis. Do not rock the tube if it can be
removed by a direct upward pull. If it
does not release readily, rock it gently
to avoid spreading the tube prongs or
contacts of the socket. Label each tube
as it is removed to assure replacement in
its proper socket. (This is necessary for
tube V8 since its replacement requires
special aging as noted in par. 58.)

(6) Do not remove carrier oscillator tube
VII. For replacement see paragraph 53.

b. Removing Fuses. Two fuseholders labeled
FUSE and SPARE FUSE are located on the
front panel. Turn the fuseholder cap counter-
clockwise. The fuse will be extracted with the
fuseholder cap.

c. Pilot Lamp E1. Do not remove pilot lamp
E1 unless it requires replacement. If replacement
is necessary, follow the procedure outlined in para-
graph 51.

40. Cleaning, Inspecting, and Testing Re-
moved Parts

a. Cleaning, Inspecting, and Testing Tubes.

(1) Cleaning. Clean the tubes with a cloth
moistened with solvent (SD); if neces-
sary, clean the prongs with crocus cloth.

(2) Inspection. Inspect the tubes for cracks
in the glass and the base, and for bent or
broken prongs.

(8) Testing. Check ballast lamp E4 with an
ohmmeter. Resistance should be between
500 and 1,000 ohms. Note that the re-
sistance increases as the filament warms
up. Use the tube tester to test the other
tubes for short circuits, leakage, and
proper emission.

b. Inspecting, Cleaning, and Testing Fuses.

(1) Inspecting. Inspect the fuse ends for
evidence of burning, corrosion, and loose-
ness.

(2) Cleaming. Clean the fuse ends with em-
ery cloth and wipe them with a_clean
cloth, If a file is used to remove deep
pits, use crocus cloth to leave a smooth
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contact surface and then wipe them dry
with a clean cloth.

(3) Testing. Check fuses for continuity
with an ohmmeter.

41. Cleaning and Inspecting Interior of
Chassis

a. Cleaning. Rest the signal generator on the
guard handles. Remove loose dirt and dust from
the power supply with a brush or blower; be care-
ful not to hit the attenuator tube or cable assem-
bly. Remove dirt and grease which adheres to the
chassis or parts with a brush or cloth moistened
with solvent (SD). Do not remove the oscillator
drum shields or filter cover when cleaning the
power supply chassis.

b. Inspecting. After the chassis has been
cleaned carefully, make a visual inspection of
parts and wiring for rust, corrosion, loose con-
nection, frayed or burned insulation, loose screws,
and charred resistors and coils. Inspect the tube
sockets and switches for broken contacts. Inspect
terminal boards for broken lugs and signs of
burning.

42. Reassembling Signal Generator

Replace the fuses and tubes. If it is necessary
to replace tube V8 with a new tube, refer to para-
graph 58; a new tube will require aging for about
8 hours and will necessitate recalibration of the
PERCENT MODULATION meter. Be sure
that all tubes are placed in the correct sockets.
Slide the chassis into the case.

Section II. TROUBLESHOOTING AT FIELD MAINTENANCE LEVEL

43. Troubleshooting Procedures

a. General. The first step in servicing the sig-
nal generator is to sectionalize the fault. Sec-
tionalization means tracing the fault to the major
component or circuit responsible for the abnormal
operation of the set. The second step is to lo-
calize the fault. Localization means tracing the
fault to the defective part responsible for the
abnormal condition. Some faults, such as burned-
out resistors, r-f arcing, and shorted transformers,
often can be located by sight, smell, and hearing.
The majority of faults, however, must be localized
by checking voltage and resistance.

b. Component Sectionalization and Localiza-
tion. The tests listed below aid in isolating the
source of trouble. For maximum effect, follow
the procedure in the order given. The servicing
procedure should cause no further damage to the
signal generator. First, the trouble must be lo-
calized to a single stage or circuit. Then the
trouble may be isolated within that stage or cir-
cuit by appropriate voltage, resistance, and con-
tinuity measurements. The service procedure is
summarized as follows:

(1) Visual inspection. The purpose of visual
inspection (par. 27) isto locate any visible
trouble. Through this inspection alone
the repairman frequently may discover
the trouble. This inspection is also valu-
able in forestalling future failures and in
avoiding additional damage which might
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occur through
methods.

(2) Power supply resistance measurements.
These measurements (par. 47) prevent
further damage to the signal generator
from possible short circuits.

(3) Operational check. The operational
check (par. 48) is important because it
frequently indicates the general location
of trouble and nature of the fault. To
utilize this information fully all symp-
toms must be interpreted in relation to
one another.

(4) Troubleshooting chart. The trouble
symptoms listed in this chart (par. 49)
will aid greatly in localizing trouble.

(5) Intermittents. In all the foregoing
tests, the possibility of intermittents
should not be overlooked. If present,
this type of trouble often may be forced
to reappear by tapping or jarring the set.
This trouble may not be caused by the set
itself but by faulty cables or connectors.
Check by substituting cables known to be
in good working order.

improper servicing

44. Troubleshooting Data _

Take advantage of the material supplied in this
manual. It will help in the rapid location of
faults. Consult the following troubleshooting
data:
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Fig.l\?(l;'par. Description

Par. 48____| Operational test.

Fig. 10_ ___| Block diagram. .

Fig. 17____| Bottom view of chassis, location of parts.

Fig. 18___ .| Tube socket voltage and resistance diagram.

Fig. 19___ | Dial mechanism, front view.

Fig. 20____| Signal Generator TS-497B/URR, inside
rear view.

Fig. 21____} Oscillator assembly.

Fig. 24____| Signal Generator TS8-497B/URR, overall
schematic.

45. Test Equipment Required for Trouble-
shooting

The test equipment required for troubleshooting
Signal Generator TS497TB/URR is listed below.
Available publications for the test equipment also
are listed.

Test equipment J Publication
Tube Tester 1-177_ ______ . _____.____ TM 11-2627.
Multimeter TS-352/U._.____________ TM 11-5527.

Barretter bridge (Measurements Cor-
poration #202 or equal).

Frequency Meter TS-175B/U_____.___.| TM 11-5050.

Spring scale: 5 to 15 1b.

Crystal Rectifier Test Set TS-268(*)/U_| TM 11-1242.

46. Precavtions

a. Never use tools to pry off the oscillator
shields. Slight dents in these shields may cause
serious leakage of the carrier.

b. Exposed portions of the calibrated carrier
frequency dial must be protected against handling.
No liquids should be used for cleaning, since each
dial is calibrated individually and liquids might
remove the markings.

¢. Do not disturb the adjustment of OUTPUT
METER SET control R5 (fig. 17).

d. Careless replacement of parts often makes
new faults inevitable. Note the following points:

(1) Before a part is unsoldered, note the posi-
tion of the leads. Tag the leads to assure
correct replacement.

(2).Do not allow drops of solder to fall into
the set. They may cause shorts.

(3) Be careful in making soldered connec-
tions; faults due to poorly soldered joints
are difticult to find.

(4) When a part is replaced in r-f circuits, it
must be placed exactly as the original one
was, since a part having the same elec-
trical value but different physical size
may cause trouble in h-f (high-fre-
quency) circuits. Give particular atten-
tion to proper grounding. Use the same
ground as in the original wiring.

47. Power Supply Resistance Measurements

Trouble within the signal generator often may
be detected by checking the resistance of the power
supply circuit before applying power to the equip-
ment. While the unit is fused, affording protec-
tion from shorts, preliminary checks will prevent
needless blowing of fuses.

a. The d-c resistance of the input windings of

~ T1 should be approximately 6 ohms.

b. The resistance measurements from B+ to
ground is approximately 50,000 ohms. This meas-
urement can be made readily between a terminal of
coil L11-(fig. 24) and the chassis.

(1) If the resistance is zero or unusually low,
check the h-v wiring and filter capacitors
C28A and C28B.

(2) If the resistance is low, check for a shorted
bypass capacitor or a shorted wire in one
of the plate or screen grid circuits.

(3) If the resistance is higher than normal,
check R34, R35, R36, R42, R43, R44, and
R46 for continuity. The voltage and re-
sistance chart (fig. 18) will aid in check-
ing for the correct resistance values.

48. Operational Test

a. Connect the power plug to the a-¢ source and
turn on the power. Note whether the carrier
frequency dial is illuminated.

b. Turn the EXT. PULSE switch and the
modulation selector switch to OFF.

(1) If the PERCENT MODULATION
meter shows a reading when the modu-
lation selector switch is at OFF, the
trouble may be due to a filament to cath-
ode short (or leakage) in carrier oscil-
lator tube V11.

(2) Turn the EXT. PULSE knob to ON.
If the PERCENT MODULATION
meter returns to 0, the trouble is defi-
nitely due to a short circuit in V11.

¢. Set the OUTPUT meter pointer to the red
line by means of the fiducial ring. Rotate the
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Figure 17. Bottom view of chassis, location of parts.

tuning knob and note whether it is possible to set
the meter pointer to the red line over the entire
range. If not, the following checks will aid in
sectionalizing the trouble:

(1) If the OUTPUT meter reads midway
between the left and center marks and
does not respond to adjustments of the
fiducial ring, check all of the ranges
successively.

(2) If some ranges are normal, note those
which do not respend to adjustments of
the fiducial ring. Refer to paragraph
54 for replacing defective oscillator coils,

(3) If the QUTPUT meter remains fixed on
all ranges when turning the fiducial ring,
turn the EXT. PULSE switch ON and
OFF.

(4) If no change occurs on the OUTPUT
meter, turn the modulation selector
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switch to 400 ; turn the PERCENT MOD.
control until the PERCENT MODULA -
TION meter reads 20 percent; and again
turn the EXT. PULSE switch ON and
OFF. If a drep occurs in the PER-
CENT MODULATION meter when the
EXT. PULSE switch is ON, it may be
assumed that the carrier oscillator is
working properly.

d. Turn the PERCENT MOD. knob to the ex-
treme counterclockwise position. Set the modu-
lation selector switch at 400. Turn the PER-
CENT MOD. knob until the PERCENT MODU-
LATION meter reads 30 percent. The OUT-
PUT meter should deflect to the right of the red
line as modulation is applied.

(1) If there is no deflection of the PER-
CENT MODULATION meter, notice
whether the OUTPUT meter deflects to
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Figure 18. Tube socket voltage and resistance diagram.

; the right with increased modulation.
_ Deflection of the OUTPUT meter indi-
5 cates that the modulation circuits are
N functioning normally.

S (2) If the OUTPUT meter does not deflect

to the right, replace tube V8 with a
new 12AU7 vacuum tube. If there is no
- improvement, be sure to restore the origi-
- nal tube to its socket.
- ' (8) If a new tube V8 is required, it must be
- aged for about 8 hours before recalibrat-
d ; ing (par. 58).
| ¢. Turn the modulation selector switch to 1000.
The PERCENT MODULATION meter should
return to 30 percent without further adjustment
of the PERCENT MOD. knob.

f. Set the MICROVOLTS dial for a fairly high
modulated carrier output. If the OUTPUT
meter and the PERCENT MODULATION meter
readings appear normal, but no carrier output is
obtained, make the following checks:

(1) Check all the cables and external equip-
ment by substituting equipment known
to be in working condition.

(2) Measure the resistance from the center
conductor of CARRIER OUTPUT jack
J3 to ground. This resistance will be
zero unless the output pickup coaxial line
is broken. If it is broken, resistance will
be infinite.

(3) With the carrier output cable discon-
nected from the CARRIER OUTPUT
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jack, set the MICROVOLTS dial to
100K and tune the carrier oscillator
slowly between 330 and 340 mc on the
F band. At some point, a dip in the

ing.

OUTPUT meter reading should occar.

At this point, shorting the CARRIER
OUTPUT jack should cause a consid-
erable rise in the OUTPUT meter read-

locating trouble

Symptom

Probable trouble

This indicates that the attenuntor
line is not shorted internally and further
check of the carrier output connections
must be made.

49. Troubleshooting Chart

The following chart is supplied as an aid in

in the signal generator,

Correetion

. Dial lamp does not light. No meter
indication.

. No carrier output, or meter indication
other than 10 percent on PERCENT
MODULATION meter.

. No carrier output at CARRIER OUT-

PUT jack; meters operate properly.

. QUTPUT METER canhnot be set to
red line.

. PERCENT MODULATION meter
reads slightly off zero.

. OUTPUT meter pointer cannot be set '
to red line on one range only.
. OUTPUT meter pointer cannot be

- 1. Shorted filter capacitor C28A or

C28B; grounded filament lead.
2. Plate supply V11 shorted

3. Shorted CARRIER OUTPUT
jack caused by using a con-
nector with projecting center
pin.

4. Output circuit calibration out of
adjustment.

5. Variation in value of circuit ele-
ments caused by heat.

&

. Oscillator coil or resistor on that
range open,
7. Tube V11 weak or defective

1. Replace faulty capacitor; clear
short.

2. Isolate with ohmmeter and clear
short.

3. Replace connector and opeu out-
put receptacle to clear short,

4. Reset (par. 61).

5. Reset R43 (9, MOD ZERO SET)
through hole in rear of power
supply chassis.

6. Replace (par. 54).

set to red line on two or more fre-
quency ranges.

8. Fiducial ring turns loosely without | 8.
affecting OUTPU’]T m-~ter indication.

9. MICROVOLTS dial turns loosely
without controlling carrier output
voltage.

10, PERCENT MODULATION meter
shows deflection with modulation
selector switch at OFF.

10. Filament
tube V1,

Fiducial ring cable broken_._ ... . 8.

5. MICROVOLTS dial cable broken_| 9.

1 cathode short in

7. Replace (par. 53).

-Replace (par. 57).

Replace (par. 56).

10. Replace (par. 53}.

Section lii. REPAIRS

50. General

Most of the electrical components in the power
supply and modulator are readily accessible and
are replaced easily if they are found to be faulty.
To avoid errors where replacements are made,
tag each wire when removing a part. Observe the
precautions outlined in paragraph 46.

51. Dial Lamp Replacement

To replace the dial lamp, it it necessary to
remove the dial cover. Refer to figure 1¢ for lo-
cation of parts and use the following procedure:

a. Turn the range knob until band A appears
in the window above the knob.

40

t. Remove the range knob by loosening the two
No. 10 Allen setscrews.

¢. Remove the tuning knob by loosening the two
No. 8 Allen setscrews.

d. Remove the four screws froin the corners of
the dizl cover and 1ift it off.

¢. Remove the dial lamp and replace it with
one of the same type.

/. Loosen the nut that secures the lamp holder
and adjust the holder with the lamp touching the
edge of the fiducial so that the lamp filament is
alined with the frequency veference hue.

g. Reniace the dial cover nund check to see that
band A bLas sufficient ilfumination. Replace the
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Figure 19. Dial mechanism, front view.

tuning knob. Before tightening the dial cover
screws, adjust the dial cover so that the tuning
knob just clears the tuning knob reference mark
and rotates freely.

A. Replace the range knob and tighten the set-
serews on both knobs.

52. Removal and Replacement of Shields and
Coil Disk

a. Drum Shields. When it is necessary to re-
move or replace the carrier oscillator drum shields,
follow the procedures outlined in (1) through (3)
below :

(1) Carefully unlatch the three shield
clamps. Remove the outer and inner
shields. Never use tools to pry off these
shields since slight dents may cause se-
rious leakage of the carrier.

(2) When replacing the inner shield, it must
be positioned so that the grounding wiper
lies adjacent to the roller spring (fig. 20).
(3) Replace the outer shield and latch.

b. Coil Disk Removal. With the drum shields
removed, remove the coil disk in the following
manner :

(1) Remove the lower screw from the roller
spring bracket. This screw is nearest
to the roller spring (fig. 20).

(2) Unscrew the upper screw about ¥4 inch
(2 turns). Remove the roller from the
spring. The roller is held in position by
the pressure of the spring.

(3) Push the spring to the left far enough to
clear the coil disk.

(4) Rotate the coil disk to place the detent
roller midway between two detents.
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Pigure 20. Signal Generator TS-497B/URR, inside rear view.

(5) Grip the coil disk firmly with one hand
and remove the retaining nut with a 1-
inch flat open-end wrench.

Caution: Do not let the disk slip ; the
coil contacts may be damaged.

(6) Hold the detent roller away from the disk
and carefully lift the coil disk assembly
from the hub.

¢. Replacement of Coil Disk.

(1) Retract the detent roller ; be sure that its
spring is engaged. Lower the coil disk
in position to engage the flatted position
of the hub. Release the detent roller
against the supporting bushing.

(2) Replace the retaining nut and tighten it
firmly.
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(3) Replace the roller in the roller spring
and push the spring into position.

(4) Insert the lower screw in the roller
spring and tighten both screws.

Caution: Do not rotate the coil disk
before visually checking the alinement of
the three coil contacts with respect to the
contact posts on the capacitor assembly
C 12 (fig. 21). Misalinement of these
coil contacts, caused by improper seating
of the coil disk on its bushing, will cause
serious damage to the contacts.

53. Replacement of Carrier Oscillator Tube

The carrier oscillator tube, V11, is located on the
side of the capacitor assembly, Ci2, (fig. 21).
Replace as follows:
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Figure 21. Oscillator assembly.

a. Remove the drum shields and coil disk (par.
52).

b. Withdraw the cathode connector from the
cathode pin. (Pull the connector straight and
do not twist it.)

¢. Remove the acorn-type tube with a sharp
counterclockwise twist.

d. Insert the new tube so that the three-pin
side of the tube is on the cathode connector side
of the tube socket. Carefully aline the pins
before easing them into their contacts.

e. Replace the cathode connector.

7. Replace the coil disk and drum shields (par.
52).

54. Replacement of Oscillator Coils

A defective oscillator coil can be removed with-
out removing the entire disk assembly.

a. Remove the drum shields (par. 52).

b. Rotate the disk so that the defective coil can
be reached with the fingers.

¢. Remove the two retaining screws which hold
the coil mounting clips of the defective coil (figs.
20 and 21). In most cases, a defect in any part of
the coil assembly will require replacement of the
entire assembly.

d. Install the new coil assembly and tighten the
screws.

Caution: Be sure that coil leads are not lying
against metallic parts of the coil bracket.
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e. After replacing a coil, aline it in accordance
with paragraph 60.
7. Replace the drum shields.

55. Replacement of Crystais

a. The measuring crystal V10 (fig. 21) can be
replaced in the following manner:
(1) Remove the drum shields and coil disk
{par. 52).
(2) Unscrew the crystal holder cap which
contains bypass capacitor C4. The holder
1s mounted on the attenuator measuring

tube.
(3) Remove the erystal by pulling it straight
out.

(4) Replace the crystal and capacitor cap.
(5) Check the pickup lead from the crossbar
of the middle tube for a possible short
after replacement of the crystal.
b. The compensating crystal can be replaced
in the following manner:
(1) Unscrew the cap containing bypass ca-
pacitor C29.
(2) Remove the crystal by pulling straight
out.
(3) Replace the crystal and capacitor cap.
(4) Check the pickup lead from the holder
for a possible short after replacement.
c. After replacement of either the measuring
or compensating crystal, recalibrate the output
circuit in accordance with paragraph 61.

56. Replacement of MICROVOLTS Dial Cable
(fig. 14)

The measuring tube (middle tube) and the out-
put pickup tube (inner tube) are moved in and
out of the fixed outer tube by means of two sepa-
rate cables which are looped around capstans.
These capstans are rotated independently by the
fiducial ring and the MICROVOLTS dial. If
either cable breaks in service, replace it with wire
that is identical with that which is removed, or
wire of the same diameter; otherwise, the incre-
mental reading of the MICROVOLTS dial will
be in error. This cable must be prestretched for 8
hours by suspension from a clamp with a 12-pound
weight attached to the free end by means of
another clamp. Apply the weight gradually to
avoid damaging the cable. For the following
directions, the end of the attenuator toward the
oscillator coils will be designated the front end,
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and the opposite end, the rear end. Replace the
MICROVOLTS dial cable as follows:

a. Remove the drum shields (par. 52).

b. Remove the coil disk assembly (par. 52).

¢. Unsolder the end of broken cable at the rear
end of the inner tube.

d. Remove the binder-head screw from the vear
capstan. Rotate the MICROVOLTS dia! until
the Allen setscrew can be loosened. Remove the
rear section of the capstan.

¢. Remove the small screw in the depression
of the front section of the capstan, and pull the
cable out of the hole.

J. Withdraw the square tube as far as possible
and push the cable back into the hole about 34
inch. Tush the square tube in as far as possible
and extract the broken cable from the front end
of the attenuator.

Note. Before cutting the ecable, tin a small portion
and cut it in the center of that section. This wili prevent
the cable froim fraying.

g. Cut off about 15 inches of the prestretched
cable. Omn one end, fold back 14 inch of the cable.
Press the folded portion together and solder it.
This will form an enlarged end similar to the
one removed.

k. Withdraw the square tube as far as possible
to the rear. Thread a piece of copper wire, ap-
proximately the same size as the cable, through
the cable holes of the attenuator. Butt-solder the
front end of his wire to the unbent end of the
cable. Make a smooth joint so that it will slide
through the cable holes.

¢. Pull the rear end of the copper wire until
the cable passes through the cable holes and the
front end seats in the depression at the front of
the measuring tube. Unsolder the copper wire.

j. Pass the cable around the capstan once, down
through the cable hole, around the screw, and back
up through the hole. Adjust the position of the
cable on the capstan until the cable hole is closest
to the inner tube. The rear end of the tube is ap-
proximately 87 inches away from the hole.
Tighten the screw in the capstan to hold the cable
in position.

%. Place the free end of the cable in the slot at
the rear of the inner tube. Stretch the cable to a
tension of 7 pounds, as measured with a spring
scale, and solder it. Trim off the excess cable.

{. Replace the rear portion of the capstan but do
not tighten the setscrew. Rotate the fiducial ring
clockwise to bring the measuring tube in toward
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the oscillator capacitor. Push the inner tube in
carefully by hand until the output pick-up loop
(a straight piece of 1;¢-inch diameter wire across
the inner tube) is exactly in line with the measur-
ing loop. They should appear as one continuous
line.

m. While holding the two loops in alinement,
turn the MICROVOLTS dial clockwise to stop
at 100K and tighten the binder head screw in the
rear portion of the capstan.

Caution: Never allow the measuring or output
pickup loops to come in contact with an oscillator
coil when making hand adjustment of these tubes.

7. Check the operation of the MICROVOLTS
dial and if it is satisfactory, replace the coil disk
and drum covers.

57. Replacement of Fiducial Ring Cable

Follow the same procedure for prestretching the
cable as in paragraph 56.

a. Remove the drum shields (par. 52).

b. Unsolder the rear end of the broken cable.

¢. Unsolder the cable from the capstan pin (fig.
14) and remove the excess solder.

d. Withdraw the measuring tube until the two
screws which secure the plug in the end of the tube
can beremoved. Withdraw the plug and push the
cable out.

Note. Before cutting the cable, tin a small portion and
cut it in the center of that section. This will prevent the
cable from fraying.

e. Cut off about 9 inches of the prestretched
cable. On one end, fold back 14 inch of the cable
to form an enlarged end similar to the one re-
moved. Press this end together and solder it.

/. Feed the cable through the hole in the plug
and replace the plug and screws.

g. Observe the front end of the attenuator and,
at the same time, carefully push the measuring
tube by hand toward the oscillator assembly.

k. Select the A band and carefully adjust the
measuring tube until there is about 4,-inch clear-
ance between the measuring loop and the A band
coil.

¢. Turn the fiducial ring clockwise to the stop.

j. Loop the dial cable once around the fiducial
ring capstan. Be sure it lays in the groove of the
soldering pin, and pull it to a tension of 7 pounds
while soldering the free end of the cable to
the rod in the identical manner to the one removed.
Be careful not to disturb the position of the
measuring tube or fiducial ring during this
operation.

k. Solder the cable to the capstan pin as it was
previously.

{. Check the operation of the attenuator and
replace the drum shields.

Section IV. CALIBRATION PROCEDURE

58. PERCENT MODULATION Meter

Since tube V8 functions as a meter rectifier,
it must be replaced with a tube that has been aged
for about 8 hours, The filament of the tube must
be energized for this period of time in order to
stabilize the emission before checking or recali-
brating the meter. To do this, place the tube in
its socket and energize the signal generator for
the required period. Calibrate the meter as
follows:

a. With the modulation selector switch in the
OFF position, connect a high resistance d-c
voltmeter between Capacitor C5 (fig. 21) and the
chassis. Multiply the value obtained (approx.

175 volts) by the factor 0.212. Remove the d-c
meter,

b. Connect a high-impedance a-c voltmeter, ad-
justed to read approximately 35 volts, in series
with a 0.5-pf (microfarad) capacitor between
Capacitor C5 and the chassis. Turn the modula-

tion selector switch to 400. Adjust the PERCENT
MOD. control until the a-¢c voltmeter reads the
value obtained in @ above (the d-c voltage multi-
plied by 0.212). Note the reading of the PER-
CENT MODULATION meter.

c. Adjust R41 (fig. 20) (% MOD CAL) until
the PERCENT MODULATION meter reads
slightly less than 30 percent.

d. The PERCENT MODULATION meter
zero must be reestablished by switching the modu-
lation selector switch to OFF and setting the
meter to 0 by means of R43 (% MOD ZERO
SET).

e. The procedures outlined in subparagraphs
¢ and d above are interdependent. Repeat the
procedures to obtain the desired results.

59. Carrier Oscillator Trimmer Adjustment

An oscillator trimmer adjustment is provided
to compensate for frequency errors which may oc-
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cur after carrier oscillator tube V11 is changed.
Use an external crystal frequency meter such as
Frequency Meter TS-175 B/U covering the fre-
quencies between 300 and 400 mc and proceed as
follows:

a. Connect the signal generator output to the
frequency meter.

b. Set the signal generator to a standard fre-
quency on the F range.

¢. Insert a 14-inch socket wrench through the
coil disk hole provided for this calibration (trim-
mer adjustment F band, fig. 20).

d. Adjust the trimmer until the frequency
meter indicates that the output of the signal gen-
erator is at the same frequency as that indicated on
the carrier frequency dial.

60. Oscillator Coil Alinement

When the oscillator coil is replaced, the new
coil must be alined with respect to the output
and measuring pickup loops. Proceed as follows:

a. Check to see whether the available move-
ment of the fiducial ring is sufficient to bring the
pointer of OUTPUT meter to the red line. If
it is not, loosen the two screws which hold the coil
mounting bracket to the coil disk. Move the coil
slightly toward the attenuator and away from
the coil disk shaft. Realinement of the coils does
not affect the output accuracy of the signal
generator.

b. Connect a barretter bridge to the CARRIER
OUTPUT jack.

¢. Switch the new coil into operating position
and set the OUTPUT meter to the red line. Set
the MICROVOLTS dial to 50K and measure the
actual output on the bridge. In most cases, the
output from a new coil will be low. To increase
the output, loosen the two screws on the coil
mounting clips and make a very small adjustment
of the coil. Push the coil away from the coil disk
and toward the front panel. A small offset-head
screwdriver will enable the screws to be released

46

and tightened without removing the coil assembly.
Coils E and F do not have these mounting clips.
Coil F cannot be adjusted. Coil E is adjusted by
rotating the entire coil on its soldered leads.
When the coil is adjusted toward the front panel,
carrier output is increased, and the OUTPUT
meter reéading is decreased.  When the meter
again is brought up to the red line, an additional
increase in output occurs. Since the effect of coil
adjustment on carrier output is therefore magni-
fied, this alinement process is critical. Adjust the
coil position for a 50K reading on the barretter
bridge.

61. Output Circuit Recalibration

Replacement of one or both of the crystals may
necessitate restandardization of the output meter-
ing system. This is done by readjusting the OUT-
PUT METER SET control (R5) (fig. 20) as
follows:

a. Connect a barretter bridge to the carrier
OUTPUT jack.

b. Set 50K on the MICROVOLTS dial to the
white line on the fiducial ring.

¢. Adjust the fiducial ring until a carrier out-
put of exactly 50K microvolts (0.05 volt) is in-
dicated on the external barretter bridge.

d. Unscrew the cap nut of OUTPUT METER
SET control R5. This is located on the side of
the power supply chassis (fig. 20). Set the screw-
driver adjustment so that the OUTPUT meter
pointer is on the red center line.

e. Recheck this calibration at various frequen-
cies on each band and make a compromise adjust-
ment of R5, if necessary. It will not be difficult
to obtain carrier output levels within 5 percent
unless the measuring equipment is unreliable.

62. Final Checking

After replacement and recalibration of any
parts, the signal generator must be given « final
operational check (par. 48) before returning the
unit to service.
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CHAPTER 6
SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

Section 1. SHIPMENT AND LIMITED STORAGE

63. Repacking for Shipment or Limited
Storage

The exact procedure in repacking for shipment
or limited storage depends on the material avail-
able and the conditions under which the equipment
is to be shipped or stored. Refer to paragraph 9
and reverse the instructions outlined in that para-
graph.

64. Waterproofing and Weatherproofing

Place dehydrating agent, such as silica gel, in-
side the packing case. Protect the packing case
with a waterproof paper barrier. Seal the seams
of the paper barrier with waterproof sealing com-
pound or tape. Place the waterproofed container
in a padded wooden case. Use excelsior padding
between the waterproofed container and the pack-
ing case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY U SE

65. General

The demolition procedures outlined in para-
graph 66 will be used to prevent the enemy from
salvaging or using this equipment. Demolition of
the equipment will be accomplished only upon
order of the commander.

66. Methods of Destruction

a. Smash. Smash the meters, controls, tubes,
coils, switches, capacitors, and transformers; use
sledges, axes, handaxes, hammers, crowbars, or
heavy tools.

b. Cut. Cut the cords, wiring, and all cables;
use handaxes, axes, or machetes.

¢. Burn. Burn cords, resistors, capacitors, coils,
wiring, and technical manuals; use gasoline, kero-
sene, oil, flame throwers, or incendiary grenades.

d. Bend. Bend the panel, cabinet, and chassis.

e. Explosives. If explosives are necessary, use
firearms, grenades, or TNT.

f. Disposal. Bury or scatter the destroyed parts
in slit trenches, fox holes, or other holes, or throw
them into streams.

g. Destroy. Destroy everything.
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APPENDIX 1|
REFERENCES

Note.

For availability of items listed, check SR 310-20-3, SR 310-20-4, and SR 310-20-5.

Check Department of the

Army Supply Manual SIG 1, Introduction and Index, for Signal Corps Supply Manuals.

1.

48

Army Regulations

AR 750-5 Maintenance of Supplies and Equip-
ment, Maintenance Responsibilities
and Shop Operation.

AR 380-5 Military Security, Safeguarding Secu-
rity Information.

Supply Bulletins

SR 725-405-5 Preparation and Submission of Reg-
uisitions for Signal Corps Supplies.

Auxiliary Equipment and Test Equipment

TM 11-300 Frequency Meter Sets SCR-211-A, B,
C,D,E,F,J, K, L, M| N, O, P, Q R,
T, AA, AC, AE, AT, AG, AH, AJ, AK,
AL.

TM 11-303 Test Sets I-56-C, 1-56-D, I-56-H, and
I-56-J.

TM 11-321 Test Set I-56-E.

TM 11-1242 Crystal Rectifier Test Set TS-268(*)/U.

TM 11-2613 Voltohmmeter I-166.

TM 11-2624B Voltohmmeters TS-294/U, TS-294B/U,

and TS-294C/U.

TM 11-2626 Test Unit I-176, I-176-A, and I-176-B.

TM 11-2627 Tube Tester 1-177 and I-177-A.

TM 11-4700 Electrical Indicating and Measuring
Instruments, Repair Instructions,

Frequency Meter TS-175B/U.

Multimeter TS-352/U.

T™ 11-5050
T™ 11-5527
Painting, Preserving, and Lubrication

TB SIG 13 Moistureproofing and Fungiproofing
Signal Corps Equipment.

TM 9-2851 Painting Instructions for Field Use.

Camouflage, Decontamination, and Dem-
olition

¥M 5-25 Explosives and Demolitions.

6. Other Publications

SR 310-20-3 Index of Training Publications.

SR 310-20-4 Index of Technical Manuals, Technical
Regulations, Technical Bulleting, Sup-
ply Bulletins, Lubrication Orders, and
Modification Work Orders.

SR 310-20-5 Index of Administrative Publications.

SR 700—45-5 Unsatisfactory. Equipment Report (Re-
ports Control Symbol CSGLD-24T).

SR 745—45-5

Navy Ship-| Report of Damaged or Improper Ship-

ping ment (Reports <Control  Symbols
Guide, CSGLD-66 (Army), SanddA-T0-6
Article (Navy), and Al'-MC-U2 (Air
18504 Force) ).
AFR 71—

TB SI1G 25
TB S1G 66

Preventive Maintenance of Power Cords.
Winter Maintenance of Signal lquip-

ment,

TB SIG72 Tropical Maintenance of Ground Signal
Equipment.

TB SIG 75 Desert Maintenance of Ground Signal
Equipment.

T SIG 123 I'reventive Maintenance I'ractices for
Ground Signal Equipment.

TB SIG 178 Preventive Maintenance Guide for
Radio Communication Equipment.
TB SIG 219  Operation of Signal Equipment at Low

Temperatures.
TH™ 11455

TM 11-661

Radio Fundamentals,
Electrical Fundamentals (Direct Cur-

rent),

TM 11681 Electrical Fundameutals (Alternating
Current).

TM 11-4000 Troubleshooting and Repair of Radio
Equipment.
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APPENDIX II

IDENTIFICATION TABLE OF PARTS

1. Requisitioning of Parts

The fact that a part is listed in this table is not suflicient basis for requisitioning the item. Requi-
sitions must cite an authorized basis, such as a specific T/O & E, T/A, SIG 7 & 8, list of allowances of

expendable material, or another authorized supply basis.

The Department of the Army Supply Manual

applicable to the equipment covered in this manual is SIG 7 & 8-TS—497/URR. For an index of avail-
able supply manuals, in the Sighal portion of the Department of the Army Supply Manual, see SIG 1,
Introduction and Index.

2. Identification Table of Parts for Signal Generator TS~497B/ URR

Ref. symbol Name of part and deseription Function of part Signal Corps stock No.
SIGNAL GENERATOR TS-497B/ | Provides test signals over a range | 3F4325-497.
URR: freq range 2-400 mc in 6 band; of 2 to 400 mec.
acceuracy +59% on all ranges.
TECHNICAL MANUAL TM 11-6030A | _________ .. __. Order thru AGO.
M1 ... AMMETER: d-¢; 300-0-300 pa; Da- | OUTPUT meter_______._________. 3F930-45.
venco #6040C.
M2 .. AMMETER: d-c; 0-200 ga; Marion Elec | PERCENT MODULATION | 3F872-35.
Instr type #HS-3; specl. meter.
Y/ ATTENUATOR, fixed: resistive type; | Fixed impedance matching pad for | 2Z2394.85.
5--20 db; Davenco type #RFC~155-50— use with RF plug UG-21B/U.
6.
ATTENUATOR, variable: 50-ohm im- | Varies output of the carrier oscil- | 2Z2394.124.
pedance; Davenco #6107—A. lator.
W2 . CABLE ASSEMBLY, RF: RF Cable As- | Output eable___________.___._____ 3E6015-683.1.
sembly CG-683/U; uses Radio Fre-
quency Cable RC-58C/U; 4/ 1g.
Wil CABLE ASSEMBLY, RF: Cord CG- | Qutputeable_._______ ____..____. 3E5999A-1.
55C/U; Radio Frequency Cable RG-
8A/U; &' lg.
W oo CABLE, power: electrical; UL-type SJ | A-c powerecable_________________ 1B3018-2.28.
cable modified; 2 #18 AWG stranded
cond; 8.
CABLE, RF: RF Cable RG-8A/U; | Partof cable W1________________ 1F425-8A.
coaxial; 52 ohms; w/o fittings.
CABLE, RF: RF Cable RG-58C/U; | Part of cable W2__________.___.__ 1F425-58C.
coaxial; 52 ohms; w/o fittings.
C7. o . CAPACITOR, fixed: mica dielectric; 50 | Pulse modulation cireuit, r-f by- | 3D9050-172.
upf +£5%:; 1250 vdew; Davenco part ‘pass.
#6002A.,
Cly_ ... CAPACITOR, fixed: mica dielectric; 62 | Carrier oscillator grid eircuit, d-¢ | 3D9062-14.
puf +10%; 350 vdew; Sangamo type blocking.
#7173, part #66633.
Cg8,Co . ___.. CAPACITOR, fixed: mica dielectric; 100 | Carry oscillator plate circuit, r-f | 3D9100-317

upf +5%; 1250 vdew; Sangamo type
#M-24,

bypass.
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2. ldentification Table of Parts for Signal Generator TS—497B/URR—Continued

Ref. symbol

|

Narme of part and description

C1, C2, C3, Cs,
Ce6, C13, C14,
C15, C29.

23, C25, C26.___

€22, C27, C34____

50

Function of part )

CAPACITOR, fixed: mica dielectric; 980
puf £1%:; 500 vdew; Electro Motive
type #603M.

CAPACITOR, fixed: mica dielectric;
1000 upf +19,; 500 vdew; Electro Mo-
tive type #603M.

CAPACITOR, fixed: ceramic dielectric;
1500 upf +20% —109%; 500 vdew,
Electrical Reactance Corp type
#CFC-1.

CAPACITOR, f{ixed: mica dielectric;
2400 puf +5%; 1250 vdew; Davenco
part #6005A.,

CAPACITOR, fixed: mica dielectric;
10,000 upf +10%,; 300 vdew; JAN
type CM35B103 K.

CAPACITOR, fixed: ceramic dielectric;
10,000 uuf, —0 +20%; 500 vdew;
Electrical Reactance Corp type #BPD-
.01,

CAPACITOR, fixed: paper dielectric;
100,000 upf 3+20%); 600 vdew.

CAPACITOR, fixed: paper diclectric;
250,000 uuf +209,; 600 vdew.

CAPACITOR, fixed: electrolytie; 2 sect.;
10-10 uf; 450 vdew; JAN type
CE42F100R.

CAPACITOR ASSEMBLY: c¢/o 2 ea
variable capacitors, 5-55 uuf, 1 ea fixed
capacitor 62 puupf; RCC part No.
CN800240.

CLAMP, electrical: for T-11, T-12, and
ST-12 envelopes; MT-10 metal envel-
ope; Times Facsimile part No. 3 top
hat retainer and part No. 32 post.

COIL, RF: unshielded; 123xh, 2-5 mc;
Davenco part #6540.

COIL, RF: unshielded; 21.5xh, 5-13 me;
Davenco part #6541; includes R9B, a
1,000-ohm resistor.

COIL, RF: unshielded; 3.3xh, 13-30 mc;
Davenco part #6542; includes R9C, a
1,000-ohm resistor.

|
!
1
l

Frequency control in audio oscil-
lator.

Frequency control in audio oscil-
lator.

C1, C2, C3: Measurement circuit !
bypass (r-f). |

C5, C6: Carry oscillator plate by-
pass (r-f).

C13, C14, C15: Carry oscillator
filament bypass (r-f).

C29: Crystal (V9) circuit r-f by-
pass.

C4: Measurement circuit bypass
(r-f).

C16: Carrics oscillator filament |
bypass (r-f).

Coupling from PERCENT MOD, |
control to grid of V7. ‘\

Carry oscillator filament bypass. _ _

C23: Coupling from plate of tube
V7 to grid of tube V1,

C25: Coupling from EXT. MOD,
jack to switch S2.

C26: Coupling from grid of tube
V2 to plate of tube V8.

(C22: Sereen-grid bypass, tube V7__

C27: Coupling from tube V2 to
diode-connected section of tube
V8.

C34: Coupling from plate of tube
V1 to grid and cathode of tube
V7.

Power supply filter_ . ____________

Carries frequency tuning_._______

For securing tube V4 and V6_____

Oscillator tuning A band. ___.__._

Oseillator tuning B band_ _.______

Oscillator tuning C band_._...____

§

Signal Corps stock No.

3D9980-7.
3DA1-294.

3DA1.500-52.

3D9240~29.

3K3510321.

3DA10-539.

31D A100-853.

NG

3D A250~445.

3DB10-168.

3DE62V,
272642.485.

3C1081-51A.

3C1081-51B.

3C10847Z84.

" O
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~
. ( 2. Identification Table of Parts for Signal Generator TS—497B/URR—Continued
Ref. symbol Name of part and description Function of part Signal Corps stock No.
16D ... COIL, RF: unshielded; 0.55uh, 30~78 me; | Oscillator tuning D band. .. ______ 3C1084Z84-1.
Davenco part #6543; includes R9D, a
1,000-0hm resistor.
L6E__ . .. ... COIL, RF: unshielded; 0.077gzh, 78-180 | Oscillator tuning E band_________ 3C1084784-2.
mc; Davenco part #6544 ; includes R9E,
a 1,000-ohm resistor.
) I COIL, RF: unshielded; 0.018uh, 180-400 | Oscillator tuning F band____.____ 3C1084784-3.
me¢; Davenco part #6545; includes
ROF, a 4,700-ohm resistor.
5 SR COIL, RF: choke; unshielded; 13uh at | Oscillator filament choke_________ 3C319G-1.
1,000 cyc, 0.5 amp; Davenco part
#6034.
L3, L4, L5, L13, | COIL, RF: choke; unshielded; 20 sh at | L3, L4, L5: R-f filters, oscillator | 3C319G-2.
L14, L15. 1,000 c¢ye 50 ma; 1.6 ohms d-c resist- plate circuit.
ance; Davenco part #6025. L13, L14, L15: R-f filters, meas-
urement circuit.
L2 . JOIL, RF: choke; unshielded; 42 ph at | R-f filter, oscillator plate circuit.._] 3C319G-3.
1,000 cye, 50 ma; 3.4 ohms d-c resist-
ance; Davenco part #6026.
L7, 18 ... . .. COIL, RF: choke; shielded, eylindrical | Oscillator filament chokes_._.__.__ 3C319G4.
paper cen; Fast part #P-32212.
L1, L2 . COIL, RF: choke; unshielded; 1 mh at | L1: R-f filter, oscillator plate cir- | 3C319G.
1,000 cyc, 50 ma; 23 ohms d-c resist- cuit.
ance; Davenco part #6024. L12: R-f filter, measurement cir-
cuit.
o\ : @ CONNECTOR, plug: Radio Frequency | Terminations for Cord CG-55B/U_| 227390-21B.
' 1 Plug UG-21B/U; 1 round male coax
cont; straight type.
CONNECTOR, plug: Plug Connector | Termination for RF Cable Assem- | 2Z7390-536.
UG-536/U; 1 round male cont; straight bly CG-683/U.
type. .
CONNECTOR, plug: 2 parallel blades | Power connector. _ . _ .. .___.. 621727
male cont; straight type; Hubbell type
7057.
J2e oo .._._| CONNECTOR, receptacle: Radio Fre- | PULSE INPUT jackoocaaeo__. 2747390-58A.
i quency receptacle UG-58A/U; 1 round
t female cont; straight type.
} B J CONNECTOR, receptacle: 1 round | CARRIER OUTPUT jack_..____. 27.3062-235.
i female cont; straight; Industrial Prod-
| ucts Co. part #36000.
i COVER, panel: protective; Davenco | Protects instruments on front | 223351295,
’ part #6282. panel.
V9, VIO ___..___ CRYSTAL, rectifier: JAN type 1N21B__] V9: Measurement circuit detector.| 2J1N21B.
V10: Provides temperature com-
pensation.
DIAL CONTROL: scale marking 0 thru | Tuning dial__. . ... 2Z3723-318.
100; Davenco part #6547A.
DIAL CONTROL: Davenco part #6535A_({ MICROVOLTS dial_._.__.__._.___ 273723-317.
FYy_ . FUSE FU-26: lamp_ _._________.__._.__ Overload protection.__.___.__..____ 3Z1926.
E2 E3.___._____ FUSEHOLDER: extractor post; for | E2: Holder for operating fuse..___ 373285-6.7.
single AGC~1 fuse; BUSS type #HKP. | E3: Holder for spare fuse.
R 5 JACK JK-34-A: for 2 cond plug 0.25"”” | EXT. MOD. jaeck_._._____.__.____ 275534,
dia; JAN type JJ-034.
JUNCTION BOX: 0.195"" o/a dia of | Termination for RF Cable As- | 6Z6512-3.

cable; Davenco part #6250; Davenco
dwg #A3015-25 (issue C).

sembly CG-683/U.
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2. ldentification Table of Parts for Signal Generator TS—497B/URR—Continued

Ref. symbol

R27, R29, R37____

R36_ ..

R4, R32, R45___ __

52

|

Name of part and deseription

Function of part

Signal Corps stock No.

KNOB: hex., w/pointer; black bakelite;
14’ dia shaft; white line on pointer;
Davenco part #6230A.

KNOB: bar; blk Alumilite fihish on alu-
minum; 0.391"' dia shaft; Davenco part
#6220A.

LAMP LM-27: 6-8 v, 0.25 amp; minia-
ture bayonet base.

LAMP, incandescent: 120 v, 3 w; cande-
labra screw base; GE #5-6.
LAMPHOLDER: candelabra;

part #611.

LAMPHOLDER: miniature
Drake Mfg #706—-C.

POST, binding: screw type;
part #6467.

REACTOR: single sect.; 8 hy min at 10
v, 0.085 amp d-c; 175 ohms d-c resist-
ance; HS metal case; Chi Trans cat.
#RH-1085.

REACTOR: modulation; single sect.; 12
hy min at 10 v, 0.040 amp d-c; 475
ohms d-c¢ resistance; HS metal case;
Chi Trans cat. #RH-1540.

RESISTOR, fixed: comp; 47 ohms
1+10%; % w; JAN type RC20BF470K.

RESISTOR, fixed: comp; 52.5 ohms
+3%; % w; AB type #EB525G3.

Dialeo
bayonet;

Davenco

RESISTOR, fixed: comp; 100 ohms
+10%; % w.
RESISTOR, fixed: comp; 160 ohms

+5%; % w; JAN type RC20BF161J.
RESISTOR, fixed: comp; 680 ohms
+10%; % w; JAN type RC20BF681K.
RESISTOR, fixed: comp; 1,000 ohms
+109%; % w; JAN type RC20BF102K.

RESISTOR, fixed: comp; 2,700 ohms
+10%:; % w; JAN type RC20BF272K.
RESISTOR, fixed: film; 3,000 ohms

+2%; 1 w; Concarbon type
NOBELOY X-1.
RESISTOR, fixed: WW; 1,000 ohms

+5%: 12 w; JAN type RW32G102.
RESISTOR, fixed: comp; 10,000 ohms
+109%; 1 w; JAN type RC30BF103K.
RESISTOR, fixed: ecomp; 20,000 ohms
+5%:; 2 w; JAXN type RC12BE203J.
RESISTOR, fixed: comp; 22,000 ohms
+10%; 2 w; JAN type RC201B31 223 K.
RESISTOR, fixed: comp; 47,000 ohms
+£10%; % w; JAN tvpe RC20BF474IK.

_. -1 RESISTOR, fixed: comp; 100,000 ohms
4 10%;; s w; JAN type RC20BFI04K. -
RESISTOR, fixed: comp; 100,000 ohms '
+10%; % w; JAN type RC20BF1041k,

Used as the EXT. PULSE knob,
the PERCENT MOD. knob,
and the modulator selector knob.

Range knob_ _ . ______________.__

Illumination of frequency dial_____

Ballast lamp, provides degenera-
tion for audio oscillator V7.
Socket forlamp ¥4 _____________

Socket for dial lamp E1__________

For holding test leads

Power supply filter choke

Plate load for tube V2. __________

Carries oscillator plate filter_ _ ____

Terminating resistor across bind-
ing posts of RF Cable Assembly
CG-683/U.

Measuring circuit resistor

Carrier oscillator eathode resistor..
Carrier oscillator plate_ __________
R13: Pulse modulation input filter.
R30: Cathode bias V1.
R38: Cathode bias V2.
Bias voltage divider V8__________

Audio oscillator degeneration.. _.__

Current limiting V4 and V6.__.___

Bias voltage divider V8. o eca_ -
Plate load VI__ .. .
Carrier oscillator grid return__._____

R27: Sereen voltage dropping V7.

R29: Grid return V1.

R37: Grid return V2.

Modulation amplifier
tion.

R4: Metering eircuit resistor

RR32: Plate load V8.

degenera-~

' R45: Plate load V7.

275821-171.

275821-170.

27.5927.
6726820-3.
27.5884-96.
275883-348.
372741-38.1.

3C547-40.

3C547-39.

3RC20BF470K.

3Z6005-B2-3.

3RC20BF101K.
3RC20BF161J.
3RC20BF681K.

3RC20BF102K.

3RC20BF272K.

37Z6300-227.

3RW27907.
3RC30BF103K.
3RC12BE203J.
3RC20BF223K.

3RC20BF474K.

3RC20BF104K.

3RC20BF104K.
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C 2. ldentification Table of Parts for Signal Generator TS—497B/URR—Continuved

(=

Ref. symbol Name of part and description Function of part Signal Corps stock No.
R46_ ... RESISTOR, fixed: comp; 1 meg +10%; | Grid return V8 (amplifier section). | 3RC20BF105K.
¥4 w; JAN type RC20BF105K.
R40_ . .. RESISTOR, fixed: film; 27,000 ohms | Input voltage divider V8 (metering | 3Z6627-40.
+2%; 1 w; Conecarbon type NOBE- section).
LOY X-1.
R39. . .. RESISTOR, fixed: film; 50,000 ohms | Input voltage divider V8 (meter- | 3Z6650~174.
+2%; 1 w; Concarbon type NOBE- ing section).
LOY X-1.
R42__ .. _. RESISTOR, fixed: film; 100,000 ohms { Bias voltage divider V8 (meter- | 326700~-212.
+2%; 1 w; Concarbon type NOBE- ing section).
LOY X-1.
R25, R26________ RESISTOR, fixed: film; 265,000 ohms | Audio oscillator frequency deter- | 3Z6726E5.
+ 2% ; 1w; Concarbon type NOBELOY mination (1,000 cycle).
X-1.
R23, R24_._______ RESISTOR, fixed: film; 400,000 ohms | Audio oscillator frequency deter- | 3Z6740~-15.
+2%;1w;Concarbontype NOBELOY mination (400 cycle).
X-1.
R43_ . ___ RESISTOR, variable: WW; 200 ohms | Zero adjustment for PERCENT | 3RA4206.
+10%; 3 w; JAN type. MODULATION meter.
RS- RESISTOR, variable: WW; 500 ohms { Adjusts d-c bias or erystals_.____ 3RA5104.
+10%; 3 w,; JAN type
RA25A18A501AK.
Ral._ . ___. RESISTOR, variable: WW; 10,000 ohms | Calibration adjustment for PER- | 3RA7504.
+10%; 3 w; JAN +type CENT MODULATION meter.
RA25A18A103AK.
R33. oo RESISTOR, variable: comp; 100,000 | PERCENT MOD. control__..__._ 377480-175.
ohms +20% 2.25 w.
R47 . RESISTOR, fixed: comp; 150,000 ohms | Current limiting resistor for V4___{ 3RC20BF154K.
+10%; RC20BF154K.
SHIELD, electron tube: bayonet type | Tube shield.____________________ 27.8304.172.
mtg; JAN type TSFOT103.
SHIELD, electron tube: bayonet type | Tube shield..__ _________________ 27.8304.154.
mtg; JAN type TSFOT102.
SHIELD, electron tube: bayonet type | Tubeshield . _______ __ __________ 278304.183.
mtg; JAN type TSFOT105.
X1, X2, X7__.__.. SOCKET, electron tube: 7 cont minia- | Sockets for V1, V2, and V7_.______ 278677.94.
ture; 1 piece saddle mtg; JAN type
TSETT101.
X4, X5, X6__.__._ SOCKET, electron tube: 8 cont med | Sockets for V4, V4, and V6_______ 278678.327.
octal; 1 piece saddle mtg; JAN type
TSB8T102.
X8 . SOCKET, electron tube: 9 cont; 1 piece | Socketfor V8___ . _______________ 27.8679.30.
saddle mtg; JAN type TSEQT101.
SF SR SWITCH, rotary: SPDT; single deck; | EXT, PULSE switeh_ ___________ 3729825-58.193.
Davenco part #6087.
S2 .l SWITCH, rotary: 3-pole, 4-position; | Modulationselector._ ________.____ 37Z9825-57.3.
single deck; Davenco part #6086.
S1. .. SWITCH, toggle: SPST; JAN type | POWER-ON-OFF switch.._______ | 3Z9863-12A.
ST12A.
T . TRANSFORMER, power: step-down, fil | Power transformer__________.____ 279617-258.
type; 117 v, 60 cye, 1-ph; seed No. 1—
6.3 v CT, 3 amp, seed No. 2—5 v, 2
amp, seed No. 3—320-0-320 v, .07
amp; HS metal case; Chi Trans cat
#PHC-70.
Vb . TUBE, electron: type 5Y3GT . _____.___._ Reetifier. . _______. 2J5Y3GT.
VI, V2 ... TUBE, electron: type 6AQ5_________.___ V1: Audiooscillator_____________. 2J62Q5.
V2: Modulator.
A% TUBE, electron: type 6AU6. _____ . ___.___ Audio oseillator_ - .. _.______ 2J6AUS6.
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2. Identification Table of Parts for Signal Generator T5-497B/URR—Continued

Rel. symbol Name of part and description Function of part ’ Signal Corps stock No.
V8 e TUBE, electron: type 12AU7_.__________ Modulation ampilifier_________.____ 2J12AU7.
VIl .. TUBE, electron: type 955. _ . __________ Carrieroseillator. _ - ____________ 2J955.
V4_ .- TUBE, electron: type OA3___ .. .. .. _| Voltage regulator_.___. . _____ .. 2JOA3.
V6. .- TUBE, electron: type OC3. . ___________ Voltage regulator.___ .. __ ______ 2JOC3.

WRENCH TL-567/U: Allen type hex. | For removing Allen-head serews__ .| 6R57400-6.
key, short arm series; s’/ across flats;
fits No. 5 or No. 6 screws.

WRENCH, socket head screw: Allen | For removing Allen-head screws. . | 6R57400.
type L-shaped; %4’/ across flats; spel |
for Allen type No. 8 socket head set-
screw and Allen Mfg No. 4 socket head
cap screw,

WRENCH, socket head screw: Allen | For removing Allen-head screws.. .| 6R55496.
type hex., L-shaped; %2’ across flats.

WRENCH, socket head screw: Allen | For removing Allen-head screws.._| 6R55499.
type hex., L-shaped; 0.050’’ across
flats.

P q
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RESISTOR COLOR AND LETTER CODE

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS

'ST{ signiFicANT
20 FIGURES

L TOLERANCE
s MULTIPLYING VALUE

ST }sncmncm‘r

— 20 | FIGURES

TOLERANCE
MULTIPLYING VALVE

METHOD A METHOD A
{BODY)
TOLERANCE ————— IS8T TOLERANCE
SIGNIFICANT
20} FIGURES MULTIPLYING VALUE
\ = O
] ]

N N

MULTIPLYING VALUE

20 }smmncmt

(BODY) or[ FIGURES
METHOD B METHOD B
A B
JAN TYPE DESIGNAT!ONS (FIXED couposrrlon)
JAN COLOR CODE {FIXED, WIRE-WOUND: RU) 153
usT SIGNIFICANT I1ST SIG | MULTIPLIER
FIGURES FIG
STYLE 20 sm FIGURE
N aes-sunci
\ E COMPONENT  GHARAGTERISTIC TOLERANCE
: JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND)
(o N B - s 102
% N B ST SIG | MULTIPLIER
[ TOLERANCE STYLE zo su; \ 20 SIG FIGURE ,
DOUBLE WIDTH L—— MULTIPLYING VALUE REsnsTANcs
COMPONENT CHARACTERISTIC
¢ )
STANDARDS NOTES:
JAN LETTER I. RESISTORS WITH AXIAL LEADS ARE
coLor |SIGNIFICANT| MULTIPLYING | 1oLERANCE (%) oL AR INSULATED. RESISTORS WITH RADIAL
T S ' — — LEADS ARE NON - INSULATED.
SROWN ; m 5 3 2. RMA: RADIO MANUFACTURERS ASSOCIATION.
RED z To0 T2 s 3. JAN: JOINT ARMY = NAVY.
ORANGE 3 1,000 i3 = 4. THESE COLOR AND NUMBER CODES GIVE
TELLow o 5000 e — ALL RESISTANCE VALUES IN OHMS,
GREEN 5 100,000 +5 - 5. RESISTIVE COMPO”ENTS YSED FOR LETTER
T < 560500 e — TOLERANCES ARE ? RC, RN, AND RU.
= 3 =] 6. WATTAGE FOR RW TYPES 1S FOUND IN THE
VIOLET 7 10,000,000 27 JAN SPECIFICATIONS UNDER CHARAGTERISTICS.
GRAY 8 100,000,000 *8 -
WHITE 9 1,000,000,000 *t9 -
GOLD = 0.1 ) )
SILVER el Q.01 +i0 K
NO COLOR - - *20 M TMRC
Figure 22. Res:stor color codes.
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CAPACITOR COLOR AND LETTER CODES

RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR:
TOLERANCE PAPER-DIELECTRIC CAPACITORS
[ THIS 0OT IS $16. FIG.
3 = 6 ALWAYS SILVERj ST 50
3 o Lo
¢ 39 000 55
IST 20 I_MULTIPLYING (= =]
—— VALUE ST 2D L
SIG. FIG. 35T 20 | muLtiPLYING
3-DOT COLOR CODING SIG. FIG. VALUE CHARACTERISTIC
{500 VDCW X 20%,) A 4=-DOT COLOR CODING TOLERANCE
$16. FIG. {500 VDCW) B MULTIPLYING VALUE ¢
o7 20 30 SIG, FI6.  uLTiPLYING MICA-DIELECTRIC CAPACITORS
TR

ST 20 J—- VALUE  THIS DOT 1S

6 6 b ] ALWAYS BLACK m
???:uz Dcééénn %3‘3

Q9 = ==

yomkns J .
v WORKING TOLERANCE
(o CHAR:gJEE:S«Tcig) VOLTAGE CHARACTERISTIC
MULTIPLYING VALUE LEFT BLANK E TOLERANCE

MULTIPLYING VALUE F

D
6-DOT COLOR CQDING
CERAMIC-DIELECTRIC CAPACITORS
RMA COLOR CODE FOR TUBULAR TEMPERATURE \ST

csmmcsmnscrmc CAPACITORS COEFFICIENT }snc. FIG.
TOLERANCE

%
%

A

TEMP, COEFFICIENT
TOLERANCE
MULTIPLYING VALUE

15T SIGNIFICANT
20?7 FIGURES

%z
A
’
}MULTIPLYING

G VALUE
LETTER AND NUMBER DESIGNATIONS FOR:
JAN: MICA; PAPER, AND CERAMIC CAPACITORS = =
CM
T TOLERANCE
STY ST DECIMAL TEMPERATURE
COMPONENT SIG FIG. MULTIPLIER COEFFICIENT

eor 1516. FI6. @
CHARACTERISTIC TOLERANCE H ') )

BUTTON, MICA-DIELECTRIC CAPACITORS
SIG FIG J (TOP VIEW) MIL BUTTON MICA
LETTER AND NUMBER DESIGNATIONS FOR: IDENTIFIER (BLACK)
JAN BUTTON CAPACITORS IST St6. FIG.
10

cB 1] 1 K
l | ~a
DECIMAL
CQMPONENSTT IG FIG. | MULTIPLIER

CHARACTERIS'HC

2D S16. FiG.
MULTIPLIER OR 2EROS

TERMINAL ZD TOLERANCE CAPACITANCE TOLERANCE
ASSEMBLY G. FIG. T~ ‘
(SEE NOTE 5) CHARACTERISTIC
K (SEE NOTE S5) L
JAN CERAMIC-CC
» STANDARDS - JAR MICA-CM | JAN PAPER-CN CAP.TOL.FOR CAP.TOL.FOR
MORE THAN 10 UUF| 10 UUF OR LESS
covon | S1&|  pEcoa % | oo [LETTER| Cnarac- fueTTER) CHamc. |oEC. | ;i;}:“ ouF ;:H: CHARAC-
oL ToL. . s TOL. [TERISTIC - TERISTIC
FI6.] MULTIPLIER |TOL ToL, |TERISTIC NOLT, NATHON ¥ATION
BLACK 0 t [120] s00| M A M A 1| 120 ) 12,0 G c
BRrowN 1 10 t 1 00| - B - tE 10 ¢ F - .. H
ReD 2 o |s22]| 200 6 c - H 100| 22 [ . . L
ORANGE 3 1,000 |+3]| 300 - D Ne Kl 1,000 . . . . p
YeLcow 4 10. 000 t 3 400 - E « P . . - . . R
GREEN S 100,000 25 50| - F . 3 . + 5 J 40.5 D s
BLUE 6 1,000,000 26 600| - G . S . - . . . T
VIOLET 7 10,000,000 |+ 7| 700| - . . T . . B . . u
GRAY ® | 100,000,000 &8 | 800| - B B < 0.0t | - - .25 C B
WHITE 9 [1.000.000,000 |29 | 90| - - B - 0.t | s 10 K +1.0 F ES
GoLo . 0.1 x5 {1,000 4 B - . . . . . A
SiLver . 0.01} 410 |2.000| K - K . - . - . . .
No Colon| - . 120 S00| - - - . . . . . - .
® THE TOLERANCE OF THIS CAPACITOR IS  $30%. NOT 13%
NOTES
JAN: JOINT ARMY.NAVY
RMA; RADI0 MANUFACTURERS ASSOCIATION
1, THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROM{CROFARADS
2. THIS TABLE 1S ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS
3. CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500 VDCW
4. BUTTON CAPACITORS ARE GENERALLY 300 VDCW i
5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 WF i
B+ CHARACTERISTICS ARE AVAILABLE .IN JAN CAPACITOR SPECIFICATION MANUALS 3 )
7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE OESIGNATIONS ARE: )
CP MICA BUTTON: CC CERAMIC: CW¥ MICA MOULDED: CN PAPER MOULDED ™™ CC |

Figure 23. Capacitor color codes.
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Fi1auRre 24.—S8ignal Generator T'S-4¢



R8
20K 2w

VOLT REG
v4
OA3/VR 75

NOTE:

I. RESISTORS ARE IN OHMS AND ARE ‘/2 WATT UNLESS
OTHERWISE SPECIFIED.
2.CAPACITORS IN UUF UNLESS OTHERWISE SPECIFIED,

3. *'LGA BCED'EhOR F IS SELECTED BY THE RANGE KNOB,

F IS SELECTED BY THE RANGE KNOB.

R bé 1S 00 OHMS, R9F IS 4,700 OHMS,

NO RE IéTOR 1S usto ON BAND A.
F1aURE 24,—S8ignal Generator T'S-497B/URR, overall schematic,

4, SWITCH S2 1S
VIEWED WITH

5, SWITCH S-2
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TUNING DIAL-~—~ ctl /
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|
|
I
|
i
|
—_— | FUSE
° | FI
I I 63V,34 4 Il I AMP
VOLT RE rp-—————— — TO ALL w3
Ve TE6 L, B FILAMENTS }
OC¥VR-106 Lf-——mm—~——l- 3
3 1ouF BacH J_
R47
Raw voLT REG
OA3/VR 75
NOTE:
L RESISTORS ARE IN OHMS AND ARE Yo WATT UNLESS 4. SWITCH S2 IS SINGLE SECTION SWITGH, 3 POLE, 4 POSITION
OTHERWISE SPECIFIED. VIEWED WITH CHASSIS INVERTED AND FROM END OPPOSITE CONTROL KNOB.
et e PR
. “8" |S ON FRONT OF SECTION LH. SIiDE
F IS SELECTED BY THE RANGE KNOB. "
RO 0R E 15 1.000 OHMS, ROF IS 4700 OHMS. C" 1S ON FRONT OF SECTION R.H.SIDE
NO nsénévon 1S uSED ON BAND A.
—Signal Generator TS-497BJURR, overall schematic. TM5030A-19
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